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SECTION 01090

SOURCES FOR REFERENCE PUBLICATIONS

PART 1   GENERAL

1.1   REFERENCES

Various publications are referenced in other sections of the specifications 
to establish requirements for the work.  These references are identified in 
each section by document number, date and title.  The document number used 
in the citation is the number assigned by the sponsoring organization, e.g. 
UL 1 (1993; Rev thru Jan 1995) Flexible Metal Conduit.  However, when the 
sponsoring organization has not assigned a number to a document, an 
identifying number has been assigned for convenience, e.g.  UL's unnumbered 
1995 edition of their Building Materials Directory is identified as UL-01 
(1995) Building Materials Directory.  The sponsoring organization number 
(UL 1) can be distinguished from an assigned identifying number (UL-01) by 
the lack of a dash mark (-) in the sponsoring organization assigned number.

1.2   ORDERING INFORMATION

The addresses of the organizations whose publications are referenced in 
other sections of these specifications are listed below, and if the source 
of the publications is different from the address of the sponsoring 
organization, that information is also provided.  Documents listed in the 
specifications with numbers which were not assigned by the sponsoring 
organization should be ordered from the source by title rather than by 
number.

ACI INTERNATIONAL (ACI)

P.O. Box 9094
Farmington Hills, MI  48333-9094
Ph:   248-848-3700
Fax:  248-848-3801
Internet:  http://www.aci-int.org

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

444 N. Capital St., NW, Suite 249
Washington, DC  20001
Ph:  800-231-3475 202-624-5800
Fax:  800-525-5562 202-624-5806
Internet:  www.aashto.org
NOTE:  AASHTO documents with numbers beginning with M or T are 
available only in Standard Specifications for Transportation 
Materials and Methods of Sampling and Testing, 1998 @$289.00\X

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

100 Barr Harbor Drive
West Conshohocken, PA  19428-2959
Ph:  610-832-9500
Fax:  610-832-9555
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Internet:  www.astm.org
NOTE:  The annual ASTM Book of Standards (66 Vol) is
available for $3500.00. Prices of individual standards vary.

AMERICAN WATER WORKS ASSOCIATION(AWWA)

6666 West Quincy
Denver, CO  80235
Ph:  800-926-7337
Fax:  303-795-1989
Internet:  www.awwa.org

AMERICAN WELDING SOCIETY (AWS)

550 N.W. LeJeune Road
Miami, FL  33126
Ph:  305-443-9353
Fax:  305-443-7559
Internet: http://www.amweld.org

AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA)

3246 Fall Creek Highway, Suite 1900
Grandbury, TX 76049-7979
Ph:  817-326-6300
Fax:  817-326-6306
NOTE:  AWPA Book of Standards is published yearly @$75.00; 
individual standards may be ordered separately for $12.00 to 
$28.00 each.

ENGINEERING MANUALS (EM)

USACE Publications Depot
Attn:  CEIM-SP-D
2803 52nd Avenue
Hyattsville, MD  20781-1102
Ph: 301-394-0081

FEDERAL SPECIFICATIONS (FS)

Order from:
General Services Administration
Federal Supply Service Bureau
470 L'Enfant Plaza, S.W.
Washington, DC  20407
Ph:  202-619-8925
Fax:  202-619-8978
Internet:  http://pub.fss.gsa.gov/

MILITARY SPECIFICATIONS (MS)

Order from:
Standardization Documents Order Desk
Building 4, Section D
700 Robbins Ave.
Philadelphia, PA 19111-5094
Ph:  215-697-2179
Fax:  215-697-2978
Internet:  www.dodssp.daps.mil
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PRECAST/PRESTRESSED CONCRETE INSTITUTE (PCI)

175 West Jackson Blvd., Suite 1859
Chicago, IL  60604-9773
Ph:  312-786-0300
Fax:  312-786-0353
Internet:  www.pci.org
e-mail:  info@pci.org

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

40 24th Street, 6th Floor
Pittsburgh, PA  15222-4656
Ph:  412-281-2331
Fax: 412-281-9992
Internet: www.sspc.org
NOTE:  SSPC documents, except as noted otherwise, are available 
only as a part of the 1995 Steel Structures Painting Manual, 7th 
Edition @ $115.00. \F

STATE OF HAWAII DEPARTMENT OF HEALTH (HIDOH)

Clean Air Branch
919 Ala Moana, Room 203
Honolulu, HI  96813
Ph:   808-586-4200
Fax:  808-586-4359
Internet:  www.state.hi.us/doh/rules/emd/cwrule.html

Clean Water Branch
919 Ala Moana, Room 301
Honolulu, HI  96813
Ph:   808-586-4309
Fax:  808-586-4352
Internet:  www.state.hi.us/doh/rules/emd/cwrule.html

        -- End of Section --
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SECTION 01320

PROJECT SCHEDULE

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-07 Schedules

Preliminary Project Schedule; GA.  
Initial Project Schedule; GA. 
Periodic Schedule Updates; GA.

Two copies of the schedules showing codes, values, categories, numbers, 
items, etc., as required.

SD-08 Statements

Qualifications; GA.

Documentation showing qualifications of personnel preparing schedule 
reports.

SD-09 Reports

Narrative Report; FIO.
Schedule Reports; FIO.

Two copies of the reports showing numbers, descriptions, dates, float, 
starts, finishes, durations, sequences, etc., as required.

1.2   QUALIFICATIONS

The Contractor shall designate an authorized representative who shall be 
responsible for the preparation of all required project schedule reports.  
This person shall have previously created and reviewed computerized 
schedules.  Qualifications of this individual shall be submitted to the 
Contracting Officer for review with the Preliminary Project Schedule 
submission

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   GENERAL

Pursuant to the Contract Clause, SCHEDULE FOR CONSTRUCTION CONTRACTS, a 
Project Schedule as described below shall be prepared.  The scheduling of 
construction shall be the responsibility of the Contractor.  Contractor 

SECTION 01320  Page 3



IMPROVEMENTS TO TERN ISLAND USFWS

management personnel shall actively participate in its development.  
Subcontractors and suppliers working on the project shall also contribute 
in developing and maintaining an accurate Project Schedule.  The approved 
Project Schedule shall be used to measure the progress of the work, to aid 
in evaluating time extensions, and to provide the basis of all progress 
payments.

3.2   BASIS FOR PAYMENT

The schedule shall be the basis for measuring Contractor progress.  Lack of 
an approved schedule or scheduling personnel shall result in an inability 
of the Contracting Officer to evaluate Contractor progress for the purposes 
of payment.  Failure of the Contractor to provide all information, as 
specified below, shall result in the disapproval of the entire Project 
Schedule submission and the inability of the Contracting Officer to 
evaluate Contractor progress for payment purposes.  In the case where 
Project Schedule revisions have been directed by the Contracting Officer 
and those revisions have not been included in the Project Schedule, then 
the Contracting Officer may hold retainage up to the maximum allowed by 
contract, each payment period, until revisions to the Project Schedule have 
been made.

3.3   PROJECT SCHEDULE

The computer software system utilized by the Contractor to produce the 
Project Schedule shall be capable of providing all requirements of this 
specification.  Failure of the Contractor to meet the requirements of this 
specification shall result in the disapproval of the schedule.  Manual 
methods used to produce any required information shall require approval by 
the Contracting Officer.

3.3.1   Use of the Critical Path Method

The Critical Path Method (CPM) of network calculation shall be used to 
generate the Project Schedule.  The Contractor shall provide the Project 
Schedule in either the Precedence Diagram Method (PDM) or the Arrow Diagram 
Method (ADM).

3.3.2   Level of Detail Required

With the exception of the preliminary schedule submission, the Project 
Schedule shall include an appropriate level of detail.  Failure to develop 
or update the Project Schedule or provide data to the Contracting Officer 
at the appropriate level of detail, as specified by the Contracting 
Officer, shall result in the disapproval of the schedule.  The Contracting 
Officer will use, but is not limited to, the following conditions to 
determine the appropriate level of detail to be used in the Project 
Schedule.

3.3.2.1   Activity Durations

Contractor submissions shall follow the direction of the Contracting 
Officer regarding reasonable activity durations.  Reasonable durations are 
those that allow the progress of activities to be accurately determined 
between payment periods (usually less than 2 percent of all non-procurement 
activities' Original Durations shall be greater than 20 days).

3.3.2.2   Procurement Activities
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Tasks related to the procurement of long lead materials or equipment shall 
be included as separate activities in the project schedule.  Long lead 
materials and equipment are those materials that have a procurement cycle 
of over 90 days.  Examples of procurement process activities include, but 
are not limited to:  submittals, approvals, procurement, fabrication, 
delivery, installation, start-up, and testing.

3.3.2.3   Government Activities

Government and other agency activities that could impact progress shall be 
shown.  These activities include, but are not limited to:  approvals, 
inspections, utility tie-in, Government Furnished Equipment (GFE) and 
notice to proceed for phasing requirements.

3.3.2.4   Bid Item

All activities shall be identified in the project schedule by the Bid Item 
to which the activity belongs.  An activity shall not contain work in more 
than one bid item.  The bid item for each appropriate activity shall be 
identified by the Bid Item Code.

3.3.2.5   Feature of Work

All activities shall be identified in the project schedule according to the 
feature of work to which the activity belongs.  Feature of work refers, but 
is not limited to a work breakdown structure for the project.  The feature 
of work for each activity shall be identified by the Feature of Work Code.

3.3.3   Scheduled Project Completion

The schedule interval shall extend from notice-to-proceed to the contract 
completion date.

3.3.3.1   Project Start Date

The schedule shall start no earlier than the date that the Notice to 
Proceed (NTP) was acknowledged.  The Contractor shall include as the first 
activity in the project schedule an activity called "Start Project".  The 
"Start Project" activity shall have:  a "ES" constraint, a constraint date 
equal to the date that the NTP was acknowledged, and a zero day duration.

3.3.3.2   Constraint of Last Activity

Completion of the last activity in the schedule shall be constrained by the 
contract completion date.  Calculation on project updates shall be such 
that if the early finish of the last activity falls after the contract 
completion date, then the float calculation shall reflect a negative float 
on the critical path.  The Contractor shall include as the last activity in 
the project schedule an activity called "End Project".  The "End Project" 
activity shall have:  a "LF" constraint, a constraint date equal to the 
completion date for the project, and a zero day duration.

3.3.3.3   Early Project Completion

In the event the project schedule shows completion of the project prior to 
the contract completion date, the Contractor shall identify those 
activities that have been accelerated and/or those activities that are 
scheduled in parallel to support the Contractor's "early" completion.  
Contractor shall specifically address each of the activities noted at every 
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project schedule update period to assist the Contracting Officer in 
evaluating the Contractor's ability to actually complete prior to the 
contract period.

3.3.4   Interim Completion Dates

Contractually specified interim completion dates shall also be constrained 
to show negative float if the early finish date of the last activity in 
that phase falls after the interim completion date.

3.3.5   Default Progress Data Disallowed

Actual Start and Finish dates shall not be automatically updated by default 
mechanisms that may be included in CPM scheduling software systems.  Actual 
Start and Finish dates on the CPM schedule shall match those dates provided 
from Contractor Quality Control Reports.  Failure of the Contractor to 
document the Actual Start and Finish dates on the Daily Quality Control 
report for every in-progress or completed activity and ensure that the data 
contained on the Daily Quality Control reports is the sole basis for 
schedule updating shall result in the disapproval of the Contractor's 
schedule and the inability of the Contracting Officer to evaluate 
Contractor progress for payment purposes.

3.3.6   Out-of-Sequence Progress

Activities that have posted progress without predecessors being completed 
(Out-of-Sequence Progress) will be allowed only on a case-by-case approval 
of the Contracting Officer.  The Contracting Officer may direct that 
changes in schedule logic be made to correct any or all out-of-sequence 
work.

3.3.7   Extended Non-Work Periods

Designation of Holidays to account for non-work periods of over 5 days will 
not be allowed.  Non-work periods of over 5 days shall be identified by 
addition of activities that represent the delays.  Modifications to the 
logic of the project schedule shall be made to link those activities that 
may have been impacted by the delays to the newly added delay activities.

3.3.8   Negative Lags

Lag durations contained in the project schedule shall not have a negative 
value.

3.4   PROJECT SCHEDULE SUBMISSIONS

The Contractor shall provide the submissions as described below.  The data 
disk, reports, and network diagrams required for each submission are 
contained in paragraph SUBMISSION REQUIREMENTS.

3.4.1   Preliminary Project Schedule Submission

The Preliminary Project Schedule, defining the Contractor's planned 
operations for the first 90 calendar days shall be submitted for approval 
within 20 calendar days after Notice to Proceed is acknowledged.  The 
approved preliminary schedule shall be used for payment purposes not to 
exceed 90 calendar days after Notice to Proceed.

3.4.2   Initial Project Schedule Submission
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The Initial Project Schedule shall be submitted for approval within 60 
calendar days after Notice to Proceed.  The schedule shall provide a 
reasonable sequence of activities which represent work through the entire 
project and shall be at a reasonable level of detail.

3.4.3   Periodic Schedule Updates

Based on the result of progress meetings, specified in "Periodic Progress 
Meetings," the Contractor shall submit periodic schedule updates.  These 
submissions shall enable the Contracting Officer or to assess Contractor's 
progress.  If the Contractor fails or refuses to furnish the information 
and project schedule data, which in the judgement of the Contracting 
Officer or authorized representative, is necessary for verifying the 
contractor's progress, the Contractor shall be deemed not to have provided 
an estimate upon which progress payment may be made.

3.5   SUBMISSION REQUIREMENTS

The following items shall be submitted by the Contractor for the initial 
submission, and every periodic project schedule update throughout the life 
of the project:

3.5.1   Data Disks

One data disk or one set of data disks containing the project schedule 
shall be provided.  Data on the disks shall be in the P3 format or other 
format which conforms to the format specified in the attached Standard Data 
Exchange Format specification (attached at the end of this Project Schedule 
specification.

3.5.1.1   File Medium

Required data shall be submitted on 3.5-inch disks, formatted to hold 1.44 
MB of data, under the MS-Windows operating system.

3.5.1.2   Disk Label

 A permanent exterior label shall be affixed to each disk submitted.  The 
label shall indicate the type of schedule (Initial, Update, or Change), 
full contract number, project name, project location, data date, name and 
telephone number or person responsible for the schedule, and the operating 
system and version used to format the disk.

3.5.1.3   File Name

Each file submitted shall have a name related to either the schedule data 
date, project name, or contract number.  The Contractor shall develop a 
naming convention that will ensure that the names of the files submitted 
are unique.  The Contractor shall submit the file naming convention to the 
Contracting Officer for approval.

3.5.2   Narrative Report

A Narrative Report shall be provided with each update of the project 
schedule.  This report shall be provided as the basis of the Contractor's 
progress payment request.  The Narrative Report shall include:  a 
description of activities along the critical path(s), a description of 
current and anticipated problem areas or delaying factors and their impact, 
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and an explanation of corrective actions taken.

3.5.3   Approved Changes Verification

Only project schedule changes that have been previously approved by the 
Contracting Officer shall be included in the schedule submission.  The 
Narrative Report shall specifically reference, on an activity by activity 
basis, all changes made since the previous period and relate each change to 
documented, approved schedule changes.

3.5.4   Schedule Reports

The format for each activity for the schedule reports listed below shall 
contain:  Activity Numbers, Activity Description, Original Duration, 
Remaining Duration, Early Start Date, Early Finish Date, Late Start Date, 
Late Finish Date, Total Float.  Actual Start and Actual Finish Dates shall 
be printed for those activities in progress or completed.

3.5.4.1   Activity Report

A list of all activities sorted according to activity number or "I-NODE" 
AND "J-NODE" and then sorted according to Early Start Date.  For completed 
activities the Actual Start Date shall be used as the secondary sort.

3.5.4.2   Logic Report

A list of Preceding and Succeeding activities for every activity in 
ascending order by activity number and then sorted according to Early Start 
Date.  For completed activities the Actual Start Date shall be used as the 
secondary sort.

3.5.4.3   Total Float Report

A list of all activities sorted in ascending order of total float.  
Activities which have the same amount of total float shall be listed in 
ascending order of Early Start Dates.

3.5.4.4   Earnings Report

A compilation of the Contractor's Total Earnings on the project from the 
Notice to Proceed until the most recent Monthly Progress Meeting.  This 
report shall reflect the Earnings of specific activities based on the 
agreements made in the field and approved between the Contractor and 
Contracting Officer at the most recent Monthly Progress Meeting.  Provided 
that the Contractor has provided a complete schedule update, this report 
shall serve as the basis of determining Contractor Payment.  Activities 
shall be grouped by bid item and sorted by activity numbers.  This report 
shall:  sum all activities in a bid item and provide a bid item percent; 
and complete and sum all bid items to provide a total project percent 
complete.  The printed report shall contain, for each activity:  Activity 
Number or "i-node" and "j-node", Activity Description, Original Budgeted 
Amount, Total Quantity, Quantity to Date, Percent Complete (based on cost), 
Earnings to Date.

3.5.5   Network Diagram

The network diagram shall be required on the initial schedule submission 
and on monthly schedule update submissions.  The network diagram shall 
depict and display the order and interdependence of activities and the 
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sequence in which the work is to be accomplished.  The activity or event 
number, description, duration, and estimated earned value shall be shown on 
the diagram.  The Contracting Officer will use, but is not limited to, the 
following conditions to review compliance with this paragraph:

3.5.5.1   Continuous Flow

Diagrams shall show a continuous flow from left to right with no arrows 
from right to left.  

3.5.5.2   Project Milestone Dates

Dates shall be shown on the diagram for start of project, any contract 
required interim completion dates, and contract completion dates.

3.5.5.3   Critical Path

The critical path shall be clearly shown.

3.5.5.4   Banding

Activities shall be grouped to assist in the understanding of the activity 
sequence.  Typically, this flow will group activities by category of work, 
work area and/or responsibility.

3.5.5.5   S-Curves

Earnings curves showing projected early and late earnings and earnings to 
date.

3.6   PERIODIC PROGRESS MEETINGS

Progress meetings to discuss payment shall include a monthly onsite meeting 
or other regular intervals mutually agreed to at the preconstruction 
conference.  During this meeting the Contractor shall describe, on an 
activity by activity basis, all proposed revisions and adjustments to the 
project schedule required to reflect the current status of the project.  
The Contracting Officer will approve activity progress, proposed revisions, 
and adjustments as appropriate.

3.6.1   Meeting Attendance

The Contractor's Project Manager and Scheduler shall attend the regular 
progress meeting.

3.6.2   Update Submission Following Progress Meeting

A complete update of the project schedule containing all approved progress, 
revisions, and adjustments, based on the regular progress meeting, shall be 
submitted not later than 4 working days after the monthly progress meeting.

3.6.3   Progress Meeting Contents

Update information, including Actual Start Dates, Actual Finish Dates, 
Remaining Durations, and Cost-to-Date shall be subject to the approval of 
the Contracting Officer.  The following is a minimum set of items which the 
Contractor shall address, on an activity by activity basis, during each 
progress meeting.
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3.6.3.1   Start and Finish Dates

The Actual Start and Actual Finish dates for each activity currently 
in-progress or completed activities.

3.6.3.2   Time Completion

The estimated Remaining Duration for each activity in-progress.  Time-based 
progress calculations must be based on Remaining Duration for each activity.

3.6.3.3   Cost Completion

The earnings for each activity started.  Payment will be based on earnings 
for each in-progress or completed activity.  Payment for individual 
activities will not be made for work that contains quality defects.  A 
portion of the overall project amount may be retained based on delays of 
activities.

3.6.3.4   Logic Changes

All logic changes pertaining to Notice to Proceed on change orders, change 
orders to be incorporated into the schedule, contractor proposed changes in 
work sequence, corrections to schedule logic for out-of-sequence progress, 
lag durations, and other changes that have been made pursuant to contract 
provisions shall be specifically identified and discussed.

3.6.3.5   Other Changes

Other changes required due to delays in completion of any activity or group 
of activities include:  1) delays beyond the Contractor's control, such as 
strikes and unusual weather.  2) delays encountered due to submittals, 
Government Activities, deliveries or work stoppages which make re-planning 
the work necessary, and  3) a schedule which does not represent the actual 
prosecution and progress of the work.

3.7   REQUESTS FOR TIME EXTENSIONS

In the event the Contractor requests an extension of the contract 
completion date, he shall furnish such justification, project schedule data 
and supporting evidence as the Contracting Officer may deem necessary for a 
determination as to whether or not the Contractor is entitled to an 
extension of time under the provisions of the contract.  Submission of 
proof of delay, based on revised activity logic, duration, and costs 
(updated to the specific date that the delay occurred) is obligatory to any 
approvals.

3.7.1   Justification of Delay

The project schedule shall clearly display that the Contractor has used, in 
full, all the float time available for the work involved with this request. 
 The Contracting Officer's determination as to the number of allowable days 
of contract extension shall be based upon the project schedule updates in 
effect for the time period in question, and other factual information.  
Actual delays that are found to be caused by the Contractor's own actions, 
which result in the extension of the schedule, will not be a cause for a 
time extension to the contract completion date.

3.7.2   Submission Requirements
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The Contractor shall submit a justification for each request for a change 
in the contract completion date of under 2 weeks based upon the most recent 
schedule update at the time of the Notice to Proceed or constructive 
direction issued for the change.  Such a request shall be in accordance 
with the requirements of other appropriate Contract Clauses and shall 
include, as a minimum:

a.  A list of affected activities, with their associated project 
schedule activity number.

b.  A brief explanation of the causes of the change.

c.  An analysis of the overall impact of the changes proposed.

d.  A sub-network of the affected area.

Activities impacted in each justification for change shall be identified by 
a unique activity code contained in the required data file.

3.7.3   Additional Submission Requirements

For any requested time extension of over 2 weeks, the Contracting Officer 
may request an interim update with revised activities for a specific change 
request.  The Contractor shall provide this disk within 4 days of the 
Contracting Officer's request.

3.8   DIRECTED CHANGES

If Notice to Proceed (NTP) is issued for changes prior to settlement of 
price and/or time, the Contractor shall submit proposed schedule revisions 
to the Contracting Officer within 2 weeks of the NTP being issued.  The 
proposed revisions to the schedule will be approved by the Contracting 
Officer prior to inclusion of those changes within the project schedule.  
If the Contractor fails to submit the proposed revisions, the Contracting 
Officer may furnish the Contractor suggested revisions to the project 
schedule.  The Contractor shall include these revisions in the project 
schedule until revisions are submitted, and final changes and impacts have 
been negotiated.  If the Contractor has any objections to the revisions 
furnished by the Contracting Officer, the Contractor shall advise the 
Contracting Officer within 2 weeks of receipt of the revisions.  Regardless 
of the objections, the Contractor shall continue to update the schedule 
with the Contracting Officer's revisions until a mutual agreement in the 
revisions is reached.  If the Contractor fails to submit alternative 
revisions within 2 weeks of receipt of the Contracting Officer's proposed 
revisions, the Contractor will be deemed to have concurred with the 
Contracting Officer's proposed revisions.  The proposed revisions will then 
be the basis for an equitable adjustment for performance of the work.

3.9   OWNERSHIP OF FLOAT

Float available in the schedule, at any time, shall not be considered for 
the exclusive use of either the Government or the Contractor.

        -- End of Section --
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SECTION 01330

SUBMITTAL PROCEDURES

PART 1   GENERAL

1.1   SUBMITTAL IDENTIFICATION

Submittals required are identified by SD numbers as follows:

SD-01 Data

Submittals which provide calculations, descriptions, or documentation 
regarding the work.

SD-04 Drawings

Submittals which graphically show relationship of various components of the 
work, schematic diagrams of systems, details of fabrication, layouts of 
particular elements, connections, and other relational aspects of the work.

SD-06 Instructions

Preprinted material describing installation of a product, system or 
material, including special notices and material safety data sheets, if 
any, concerning impedances, hazards, and safety precautions.

SD-07 Schedules

Tabular lists showing location, features, or other pertinent information 
regarding products, materials, equipment, or components to be used in the 
work.

SD-08 Statements

A document, required of the Contractor, or through the Contractor, from a 
supplier, installer, manufacturer, or other lower tier Contractor, the 
purpose of which is to confirm the quality or orderly progression of a 
portion of the work by documenting procedures, acceptability of methods or 
personnel, qualifications, or other verifications of quality.

SD-09 Reports

Reports of inspections or tests, including analysis and interpretation of 
test results.  Each report shall be properly identified.  Test methods used 
shall be identified and test results shall be recorded.

SD-13 Certificates

Statement signed by an official authorized to certify on behalf of the 
manufacturer of a product, system or material, attesting that the product, 
system or material meets specified requirements.  The statement must be 
dated after the award of the contract, must state the Contractor's name and 
address, must name the project and location, and must list the specific 
requirements which are being certified.
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SD-14 Samples

Samples, including both fabricated and unfabricated physical examples of 
materials, products, and units of work as complete units or as portions of 
units of work.

SD-18 Records

Documentation to record compliance with technical or administrative 
requirements.

SD-19 Operation and Maintenance Manuals

Data which forms a part of an operation and maintenance manual.

1.2   SUBMITTAL CLASSIFICATION

Submittals are classified as follows:

1.2.1   Government Approved

Governmental approval is required for extensions of design, critical 
materials, deviations, equipment whose compatibility with the entire system 
must be checked, and other items as designated by the Contracting Officer.  
Within the terms of the Contract Clause entitled "Specifications and 
Drawings for Construction," they are considered to be "shop drawings."

1.2.2   Information Only

All submittals not requiring Government approval will be for information 
only.  They are not considered to be "shop drawings" within the terms of 
the Contract Clause referred to above.

1.3   APPROVED SUBMITTALS

The Contracting Officer's approval of submittals shall not be construed as 
a complete check, but will indicate only that the general method of 
construction, materials, detailing and other information are satisfactory.  
Approval will not relieve the Contractor of the responsibility for any 
error which may exist, as the Contractor under the CQC requirements of this 
contract is responsible for dimensions, the design of adequate connections 
and details, and the satisfactory construction of all work.  After 
submittals have been approved by the Contracting Officer, no resubmittal 
for the purpose of substituting materials or equipment will be considered 
unless accompanied by an explanation of why a substitution is necessary.

1.4   DISAPPROVED SUBMITTALS

The Contractor shall make all corrections required by the Contracting 
Officer and promptly furnish a corrected submittal in the form and number 
of copies specified for the initial submittal.  If the Contractor considers 
any correction indicated on the submittals to constitute a change to the 
contract, a notice in accordance with the Contract Clause "Changes" shall 
be given promptly to the Contracting Officer.

1.5   WITHHOLDING OF PAYMENT

Payment for materials incorporated in the work will not be made if required 
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approvals have not been obtained.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   GENERAL

The Contractor shall make submittals as required by the specifications.   
The Contracting Officer may request submittals in addition to those 
specified when deemed necessary to adequately describe the work covered in 
the respective sections.  Units of weights and measures used on all 
submittals shall be the same as those used in the contract drawings.  Each 
submittal shall be complete and in sufficient detail to allow ready 
determination of compliance with contract requirements.  Prior to 
submittal, all items shall be checked and approved by the Contractor's 
Quality Control (CQC) representative and each item shall be stamped, 
signed, and dated by the CQC representative indicating action taken. 
Proposed deviations from the contract requirements shall be clearly 
identified.  Submittals shall include items such as:  Contractor's, 
manufacturer's, or fabricator's drawings; descriptive literature including 
(but not limited to) catalog cuts, diagrams, operating charts or curves; 
test reports; test cylinders; samples; O&M manuals (including parts list); 
certifications; warranties; and other such required submittals.  Submittals 
requiring Government approval shall be scheduled and made prior to the 
acquisition of the material or equipment covered thereby.  Samples 
remaining upon completion of the work shall be picked up and disposed of in 
accordance with manufacturer's Material Safety Data Sheets (MSDS) and in 
compliance with existing laws and regulations.

3.2   SUBMITTAL REGISTER (ENG FORM 4288)

At the end of this section is one set of ENG Form 4288 listing items of 
equipment and materials for which submittals are required by the 
specifications; this list may not be all inclusive and additional 
submittals may be required.  The Contractor will also be given the 
submittal register as a diskette containing the computerized ENG Form 4288 
and instructions on the use of the diskette.  Columns "d" through "r" have 
been completed by the Government; the Contractor shall complete columns "a" 
and "s" through "u" and submit the forms (hard copy plus associated 
electronic file) to the Contracting Officer for approval within 30 calendar 
days after Notice to Proceed.  The Contractor shall keep this diskette 
up-to-date and shall submit it to the Government together with the monthly 
payment request.  The approved submittal register will become the 
scheduling document and will be used to control submittals throughout the 
life of the contract.  The submittal register and the progress schedules 
shall be coordinated.

3.3   SCHEDULING

Submittals covering component items forming a system or items that are 
interrelated shall be scheduled to be coordinated and submitted 
concurrently.  Certifications to be submitted with the pertinent drawings 
shall be so scheduled.  Adequate time (a minimum of 30 calendar days 
exclusive of mailing time) shall be allowed and shown on the register for 
review and approval.  No delay damages or time extensions will be allowed 
for time lost in late submittals.

3.4   TRANSMITTAL FORM (ENG FORM 4025)
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The sample transmittal form (ENG Form 4025) attached to this section shall 
be used for submitting both Government approved and information only 
submittals in accordance with the instructions on the reverse side of the 
form.  These forms will be furnished to the Contractor.  This form shall be 
properly completed by filling out all the heading blank spaces and 
identifying each item submitted.  Special care shall be exercised to ensure 
proper listing of the specification paragraph and/or sheet number of the 
contract drawings pertinent to the data submitted for each item.

3.5   SUBMITTAL PROCEDURE

Submittals shall be made as follows:

3.5.1   Procedures

The Contractor shall establish procedures for purchasing materials and 
equipment, subcontracting, and processing of shop drawings, outlining the 
responsibilities at each level to ensure that adequate review and approval, 
timely delivery, verification of procedures and proper storage are 
provided.  Delays in the review and approval process shall not be given 
consideration for a time extension or additional cost, when such delays are 
the result of the Contractor's late submittal or failure to provide proper 
submittals, or make corrections in compliance with the contract documents 
or the Contracting Officer's comments; or provide a resubmittal because of 
an unacceptable original submittal.

3.5.2   Deviations

For submittals which include proposed deviations requested by the 
Contractor, the column "variation" of ENG Form 4025 shall be checked.  The 
Contractor shall set forth in writing the reason for any deviations and 
annotate such deviations on the submittal.  The Government reserves the 
right to rescind inadvertent approval of submittals containing unnoted 
deviations.

3.6   CONTROL OF SUBMITTALS

The Contractor shall carefully control his procurement operations to ensure 
that each individual submittal is made on or before the Contractor 
scheduled submittal date shown on the approved "Submittal Register."

3.7   GOVERNMENT APPROVED SUBMITTALS

Upon completion of review of submittals requiring Government approval, the 
submittals will be identified as having received approval by being so 
stamped and dated.  3 copies of the submittal will be retained by the 
Contracting Officer and 1 copy of the submittal will be returned to the 
Contractor.

3.8   INFORMATION ONLY SUBMITTALS

Submittals provided For Information Only (FIO) to the Government shall be 
submitted in three (3) copies, including resubmittals.  Normally submittals 
for information only will not be returned.  Approval of the Contracting 
Officer is not required on information only submittals.   The Government 
reserves the right to require the Contractor to resubmit any item found not 
to comply with the contract.  This does not relieve the Contractor from the 
obligation to furnish material conforming to the plans and specifications; 
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will not prevent the Contracting Officer from requiring removal and 
replacement of nonconforming material incorporated in the work; and does 
not relieve the Contractor of the requirement to furnish samples for 
testing by the Government laboratory or for check testing by the Government 
in those instances where the technical specifications so prescribe.

3.9   STAMPS

Stamps used by the Contractor on the submittal data to certify that the 
submittal meets contract requirements shall be similar to the following:

   ________________________________________________________________________
  |                                                                        |
  |                               CONTRACTOR                               |
  |                                                                        |
  |                               (Firm Name)                              |
  |                                                                        |
  |                                                                        |
  |                                                                        |
  | _____ Approved                                                         |
  |                                                                        |
  |                                                                        |
  | _____ Approved with corrections as noted on submittal data and/or      |
  | attached sheets(s).                                                    |
  |                                                                        |
  |                                                                        |
  |                                                                        |
  | SIGNATURE:  __________________________________________________________ |
  |                                                                        |
  | TITLE:  ______________________________________________________________ |
  |                                                                        |
  | DATE:  _______________________________________________________________ |
  |                                                                        |
  |________________________________________________________________________|

        -- End of Section --
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1.1   X XPreliminary Project Schedule
1.1   X XInitial Project Schedule
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1.1   X XSchedule Reports
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1.3   X XEnvironmental Protection Plan
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1.2.1   X XAs-Built Drawings
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1.1   X XAs-Built Drawings
1.1   X XProgress Chart
1.1   X XInspection of Existing Conditions
1.1   X XDust Control
1.1   X XExcavation/Trenching Clearance
1.1   X XCondition of Contractor's Operation
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1.3   X XWork Plan
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1.3   X XEarthwork
1.3   X XTesting
1.3   X XTesting
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2.1   X XRubber marine fenders
2.3.2   X XBolts, nuts, and washers
2.1   X XRubber marine fenders
2.1   X XRubber marine fenders
2.3.2   X XBolts, nuts, and washers
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1.2   X XPier Timberwork
1.2   X XTimber Preservative Treatment
1.2   X XDelivery Inspection List
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1.2   X XMarine hardware
1.2   X XBolts, nuts, and washers
1.2   X XSealants
1.2   X XMarine hardware
1.2   X XMarine hardware
1.2   X XBolts, nuts, and washers
1.2   X XSealants
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2.1   X XMetal Sheet Piling
3.1.1   X XPile Driving Equipment
3.1.5   X XPulling and Redriving
2.3.2   X XInterlocked Joint Strength in Tension

Test
2.3.1   X XMaterials Tests
3.1.2.2   X XDriving
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1.2   X XReinforcing steel
1.2   X XPatching
1.2   X XCoated steel reinforcing bars
1.2   X XCoating material
1.2   X XBatch designations of powder coating
1.2   X XCoating application plant
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1.6.1   X XMixture design
1.3   X XMaterials for curing
2.2.10   X XJoint Sealants
2.2.9   X XJoint Filler
3.2.2   X XEpoxy coatings
2.2.4   X XNon-shrink grout
3.2.4   X XPreformed joint filler
1.6.2.1   X XFormwork
3.2.3   X XConstruction joints
1.6.4.1   X XConcrete mixture proportions
1.6.4.2   X XFly ash
1.6.4.2   X XNatural pozzolan
1.6.4.3   X XGround iron blast-furnace slag
1.6.4.4   X XSilica fume
1.6.4.5   X XAggregates
1.6.4.6   X XAdmixtures
1.6.4.7   X XCement
1.6.4.8   X XWater
1.3   X XCuring Compound
1.6.3.1   X XCuring concrete elements
1.6.3.2   X XForm removal schedule
1.6.3.3   X XConcrete placement and compaction
1.6.3.4   X XSilica fume manufacturer's supplier

representative
1.6.3.5   X XQuality assurance
1.6.3.6   X XField testing technician and testing

agency
1.6.3.7   X XMixture designs
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1.3   X XPrecast concrete member design
calculations

1.3   X XMixture design
1.3   X XAnchorage and lifting inserts and

devices
1.3   X XDrawings for precast members
2.1   X XContractor-furnished mix design
2.3   X XFabrication
1.7.4   X Xbatch ticket
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1.2   X XTie-rod system
1.2   X XBoat hoist
1.2   X XTie-rod system
1.2   X XSteel
1.2   X XBolts, nuts, and washers
1.2   X XWelding electrodes and rods
1.2   X XNonshrink grout
1.2   X XGalvanizing
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2.1.1.1   X XEpoxy-polyamide
2.1.1.2   X XCoal tar epoxy-polyamide
2.2   X XTape wrap protection system
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SECTION 01430

ENVIRONMENTAL PROTECTION

PART 1   GENERAL

1.1   REFERENCES
 
The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

STATE OF HAWAII DEPARTMENT OF HEALTH (HIDOH)

HIDOH, Chapter 11-54 Water Quality Standards

HIDOH, Chapter 11-55 Water Pollution Control

HIDOH, Chapter 43 Administrative Rules, Title 11, Community 
Noise Control for Oahu

HIDOH, Chapter 59 Aministrative Rules, Ambient Air Quality 
Standards

HIDOH, Chapter 60.1 Administrative Rules, Air Pollution Control

1.2   GENERAL REQUIREMENTS

This section covers prevention of environmental pollution and damage as the 
result of construction operations under this contract and for those 
measures set forth in the TECHNICAL REQUIREMENTS.  For the purpose of this 
specification, environmental pollution and damage is defined as the 
presence of chemical, physical, or biological elements or agents which 
adversely affect human health or welfare; unfavorably alter ecological 
balances of importance to human life; affect other species of importance to 
man; or degrade the utility of the environment for aesthetic, cultural 
and/or historical purposes.  The control of environmental pollution and 
damage requires consideration of air, water, and land, and includes 
management of visual aesthetics, noise, solid waste, radiant energy and 
radioactive materials, as well as other pollutants.

1.2.1   Subcontractors

Assurance of compliance with this section by subcontractors will be the 
responsibility of the Contractor.

1.2.2   Notification

The Contracting Officer will notify the Contractor in writing of any 
observed noncompliance with the aforementioned Federal, State or local laws 
or regulations, permits, and other elements of the Contractor's 
environmental protection plan.  The Contractor shall, after receipt of such 
notice, inform the Contracting Officer of proposed corrective action and 
take such action as may be approved.  If the Contractor fails to comply 
promptly, the Contracting Officer may issue an order stopping all or part 
of the work until satisfactory corrective action has been taken.  No time 
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extensions will be granted or costs or damages allowed to the Contractor 
for any such suspension.

1.3   SUBMITTALS

Government approval is required for submittals with "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-18 Records

Environmental Protection Plan; GA.

Within 30 calendar days of receipt of Notice to Proceed, the Contractor 
shall submit in writing an environmental protection plan.  Approval of the 
Contractor's plan will not relieve the Contractor of his responsibility for 
adequate and continuing control of pollutants and other environmental 
protection measures.  The environmental protection plan shall include but 
not be limited to the following:

a.  A list of Federal, State, and local laws, regulations, and permits 
concerning environmental protection, pollution control and 
abatement that are applicable to the Contractor's proposed 
operations and the requirements imposed by those laws, 
regulations, and permits.

b.  Methods for protection of features to be preserved within 
authorized work areas.  The Contractor shall prepare a listing of 
methods to protect resources needing protection; i.e., trees, 
shrubs, vines, grasses and ground cover, landscape features, air 
and water quality, fish and wildlife, soil, historical, 
archeological, and cultural resources.

c.  Procedures to be implemented to provide the required environmental 
protection and to comply with the applicable laws and regulations. 
The Contractor shall set out the procedures to be followed to 
correct pollution of the environment due to accident, natural 
causes, or failure to follow the procedures set out in accordance 
with the environmental protection plan.

d.  Location of the solid waste disposal area.

e.  Drawings showing locations of any proposed temporary excavations 
or embankments for haul roads, stream crossings, material storage 
areas, structures, sanitary facilities, and stockpiles of excess 
or spoil materials.

f.  Environmental monitoring plans for the job site, including land, 
water, air, and noise monitoring.

g.  Work area plan showing the proposed activity in each portion of 
the area and identifying the areas of limited use or nonuse.  Plan 
should include measures for marking the limits of use areas.

h.  Training for his personnel during the construction period.

PART 2   PRODUCTS (Not Applicable)
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PART 3   EXECUTION

3.1   PROTECTION OF ENVIRONMENTAL RESOURCES

The environmental resources within the project boundaries and those 
affected outside the limits of permanent work under this contract shall be 
protected during the entire period of this contract.  The Contractor shall 
confine his activities to areas defined by the drawings and specifications.

3.1.1   Land Resources

Prior to the beginning of any construction, the Contractor shall identify 
all land resources to be preserved within the Contractor's work area.   
Except in areas indicated on the drawings or specified to be cleared, the 
Contractor shall not remove, cut, deface, injure, or destroy land resources 
including trees, shrubs, vines, grasses, topsoil, and land forms without 
special permission from the Contracting Officer.  No ropes, cables, or guys 
shall be fastened to or attached to any trees for anchorage unless 
specifically authorized.  Where such special emergency use is permitted, 
the Contractor shall provide effective protection for land and vegetation 
resources at all times as defined in the following subparagraphs.

3.1.1.1   Work Area Limits

Prior to any construction, the Contractor shall mark the areas that are not 
required to accomplish all work to be performed under this contract.   
Isolated areas within the general work area which are to be saved and 
protected shall also be marked or fenced.  Monuments and markers shall be 
protected before construction operations commence.  Where construction 
operations are to be conducted during darkness, the markers shall be 
visible.  The Contractor shall convey to his personnel the purpose of 
marking and/or protection of all necessary objects.

3.1.1.2   Protection of Landscape

Trees, shrubs, vines, grasses, land forms and other landscape features 
outside of the construction easement or as specifically identified by the 
Contracting Officer or Refuge Manager shall be protected to the maximum 
extent possible.

3.1.1.3   Reduction of Exposure of Unprotected Erodible Soils

Earthwork brought to final grade shall be finished as indicated and 
specified.  Side slopes and back slopes shall be protected as soon as 
practicable upon completion of rough grading.  All earthwork shall be 
planned and conducted to minimize the duration of exposure of unprotected 
soils.  Except in instances where the constructed feature obscures borrow 
areas, quarries, and waste material areas, these areas shall not initially 
be cleared in total.  Clearing of such areas shall progress in reasonably 
sized increments as needed to use the areas developed as approved by the 
Contracting Officer.

3.1.1.4   Contractor Facilities and Work Areas

a.  Location of Field Offices, Storage, and Other Contractor 
Facilities: The Contractors' field offices, staging areas, 
stockpile storage, and temporary buildings shall be placed in 
areas designated on the drawings or as directed by the Contracting 
Officer.  Temporary movement or relocation of Contractor 
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facilities shall be made only on approval by the Contracting 
Officer.  All storage of construction materials shall be above the 
influence of the tied.

b.  Spoil Areas on Government Property:  Spoil areas shall be managed 
and controlled to limit spoil to areas designated on the drawings 
and prevent erosion of soil or sediment from entering nearby 
waters.  Spoil areas shall be developed in accordance with the 
grading plan indicated on the drawings.

c.  Temporary Excavations and Embankments:  Temporary excavations and 
embankments for plant and/or work areas shall be controlled to 
protect adjacent areas from despoilment.

3.1.2   Disposal of Wastes

Disposal of wastes shall be as specified in Section 01900 MISCELLANEOUS 
PROVISIONS, Section 02220 DEMOLITION and as specified hereinafter.  The 
Contractor shall take special care to ensure that wastes will not fall, 
flow, leach, or otherwise enter the water.

3.1.2.1   Solid Wastes

Solid wastes (excluding clearing debris) shall be placed in containers 
which are emptied on a regular schedule.  All handling and disposal shall 
be conducted to prevent contamination.  Segregation measures shall be 
employed such that no hazardous or toxic waste will become comingled with 
solid waste.  The Contractor shall transport all solid waste off Government 
property and dispose of it in compliance with Federal, State, and local 
requirements for solid waste disposal.  The Contractor shall comply with 
site procedures and with Federal, State, and local laws and regulations 
pertaining to the use of landfill areas.

3.1.2.2   Chemical Wastes

Chemical wastes shall be stored in corrosion resistant containers, removed 
from the work area and disposed of in accordance with Federal, State, and 
local laws and regulations.

3.1.2.3   Hazardous Wastes

The Contractor shall take sufficient measures to prevent spillage of 
hazardous and toxic materials during dispensing and shall collect waste in 
suitable containers observing compatibility.  The Contractor shall 
transport all hazardous waste off Government property and dispose of it in 
compliance with Federal and local laws and regulations.  Spills of 
hazardous or toxic materials shall be immediately reported to the 
Contracting Officer.  Cleanup and cleanup costs due to spills shall be the 
responsibility of the Contractor.

3.1.3   Historical, Archeological, and Cultural Resources

Existing historical, archeological, and cultural resources within the 
Contractor's work area will be so designated by the Contracting Officer if 
any has been identified.  The Contractor shall take precautions to preserve 
all such resources as they existed at the time they were pointed out to 
him. The Contractor shall provide and install all protection for these 
resources so designated and shall be responsible for their preservation 
during this contract.
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3.1.4   Water Resources

The Contractor shall keep construction activities under surveillance, 
management, and control to avoid pollution of surface and ground waters.   
Special management techniques as set out below shall be implemented to 
control water pollution by the listed construction activities which are 
included in this contract.  Comply with HIDOH, Chapter 11-54 and HIDOH, 
Chapter 11-55.

3.1.4.1   Monitoring of Water Areas

Monitoring of water areas affected by construction activities shall be the 
responsibility of the Contractor.  All water areas affected by construction 
activities shall be monitored by the Contractor.

3.1.5   Fish and Wildlife Resources

The Contractor shall keep construction activities under surveillance, 
management and control to minimize interference with, disturbance to and 
damage of fish and wildlife.  Tern Island is a wildlife refuge, and the 
Contractor shall make every effort to minimize construction impacts on 
wildlife.  Specific instructions for wildlife protection are contained in 
Appendix A to this section.

3.1.6   Air Resources

The Contractor shall keep construction activities under surveillance, 
management and control to minimize pollution of air resources.  All 
activities, equipment, processes, and work operated or performed by the 
Contractor in accomplishing the specified construction shall be in strict 
accordance with the HIDOH, Chapter 59 and HIDOH, Chapter 60.1, and all 
Federal emission and performance laws and standards.  Ambient Air Quality 
Standards set by the Environmental Protection Agency shall be maintained 
for those construction operations and activities specified in this section. 
Special management techniques as set out below shall be implemented to 
control air pollution by the construction activities which are included in 
the contract.

3.1.6.1   Particulates

a.  Dust particles, aerosols, and gaseous by-products from all 
construction activities, processing and preparation of materials, 
such as from asphaltic batch plants, shall be controlled at all 
times, including weekends, holidays and hours when work is not in 
progress.

b.  The Contractor shall maintain all excavations, stockpiles, haul 
roads, permanent and temporary access roads, plant sites, spoil 
areas, borrow areas, and all other work areas within or outside 
the project boundaries free from particulates which would cause 
the air pollution standards mentioned in paragraph Air Resources, 
hereinbefore, to be exceeded or which would cause a hazard or a 
nuisance.  Sprinkling, chemical treatment of an approved type, 
light bituminous treatment, baghouse, scrubbers, electrostatic 
precipitators or other methods will be permitted to control 
particulates in the work area.  Sprinkling, to be efficient, must 
be repeated at such intervals as to keep the disturbed area damp 
at all times.  The Contractor must have sufficient competent 
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equipment available to accomplish this task.  Particulate control 
shall be performed as the work proceeds and whenever a particulate 
nuisance or hazard occurs.

3.1.6.2   Hydrocarbons and Carbon Monoxide

Hydrocarbons and carbon monoxide emissions from equipment shall be 
controlled to Federal and State allowable limits at all times.

3.1.6.3   Odors

Odors shall be controlled at all times for all construction activities, 
processing and preparation of materials.

3.1.6.4   Monitoring of Air Quality

Monitoring of air quality shall be the responsibility of the Contractor.   
All air areas affected by the construction activities shall be monitored by 
the Contractor.

3.1.7   Sound Intrusions

The Contractor shall keep construction activities under surveillance, and 
control to minimize damage to the environment by noise.  The Contractor 
shall comply with the provisions of the HIDOH, Chapter 43.

3.2   POST CONSTRUCTION CLEANUP

The Contractor shall clean up area(s) used for construction.

3.3   RESTORATION OF LANDSCAPE DAMAGE

The Contractor shall restore all landscape features damaged or destroyed 
during construction operations outside the limits of the approved work 
areas.  Such restoration shall be in accordance with the plan submitted for 
approval by the Contracting Officer.  This work will be accomplished at the 
Contractor's expense.

3.4   MAINTENANCE OF POLLUTION CONTROL FACILITIES

The Contractor shall maintain all constructed facilities and portable 
pollution control devices for the duration of the contract or for that 
length of time construction activities create the particular pollutant.

3.5   TRAINING OF CONTRACTOR PERSONNEL IN POLLUTION CONTROL

The Contractor shall train his personnel in all phases of environmental 
protection.  The training shall include methods of detecting and avoiding 
pollution, familiarization with pollution standards, both statutory and 
contractual, and installation and care of facilities (vegetative covers, 
and instruments required for monitoring purposes) to ensure adequate and 
continuous environmental pollution control.
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3.6   APPENDIX A

The "HAWAIIAN ISLANDS NATIONAL WILDLIFE REFUGE, SPECIAL CONDITIONS AND 
RULES FOR RESEARCHERS AND VISITORS (Rev. December 2000)" is attached 
herewith as Appendix A.

        -- End of Section --
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SECTION 01451

CONTRACTOR QUALITY CONTROL

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 3740 (1996) Minimum Requirements for Agencies 
Engaged in the Testing and/or Inspection 
of Soil and Rock as Used in Engineering 
Design and Construction

ASTM E 329 (1995c) Agencies Engaged in the Testing 
and/or Inspection of Materials Used in 
Construction

1.2   PAYMENT

Separate payment will not be made for providing and maintaining an 
effective Quality Control program, and all costs associated therewith shall 
be included in the applicable unit prices or lump-sum prices contained in 
the Bidding Schedule.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   GENERAL

The Contractor is responsible for quality control and shall establish and 
maintain an effective quality control system in compliance with the 
Contract Clause titled "Inspection of Construction."  The quality control 
system shall consist of plans, procedures, and organization necessary to 
produce an end product which complies with the contract requirements.  The 
system shall cover all construction operations, both onsite and offsite, 
and shall be keyed to the proposed construction sequence.  The project 
superintendent will be held responsible for the quality of work on the job 
and is subject to removal by the Contracting Officer for non-compliance 
with quality requirements specified in the contract.  The project 
superintendent in this context shall mean the individual with the 
responsibility for the overall management of the project including quality 
and production.

3.2   QUALITY CONTROL PLAN

3.2.1   General

The Contractor shall furnish for review by the Government, not later than 
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30 days after receipt of notice to proceed, the Contractor Quality Control 
(CQC) Plan proposed to implement the requirements of the Contract Clause 
titled "Inspection of Construction."  The plan shall identify personnel, 
procedures, control, instructions, test, records, and forms to be used.  
The Government will consider an interim plan for the first 90 days of 
operation.  Construction will be permitted to begin only after acceptance 
of the CQC Plan or acceptance of an interim plan applicable to the 
particular feature of work to be started.  Work outside of the features of 
work included in an accepted interim plan will not be permitted to begin 
until acceptance of a CQC Plan or another interim plan containing the 
additional features of work to be started.

3.2.2   Content of the CQC Plan

The CQC Plan shall include, as a minimum, the following to cover all 
construction operations, both onsite and offsite, including work by 
subcontractors, fabricators, suppliers, and purchasing agents:

a.  A description of the quality control organization, including a 
chart showing lines of authority and acknowledgment that the CQC 
staff shall implement the three phase control system for all 
aspects of the work specified.  The staff shall include a CQC 
System Manager who shall report to the project superintendent.

b.  The name, qualifications (in resume format), duties, 
responsibilities, and authorities of each person assigned a CQC 
function.  Technicians responsible for sampling and testing of 
concrete shall be certified by the American Concrete Institute 
(ACI) or the Concrete Technicians Association of Hawaii (CTAH).  
Proof of certification shall be included in the CQC Plan.  
Personnel qualifications may be furnished incrementally as the 
work progresses, but in no case, less than fourteen (14) calendar 
days before personnel are required on the job.

c.  A copy of the letter to the CQC System Manager signed by an 
authorized official of the firm which describes the 
responsibilities and delegates sufficient authorities to 
adequately perform the functions of the CQC System Manager, 
including authority to stop work which is not in compliance with 
the contract.  The CQC System Manager shall issue letters of 
direction to all other various quality control representatives 
outlining duties, authorities, and responsibilities.  Copies of 
these letters shall also be furnished to the Government.

d.  Procedures for scheduling, reviewing, certifying, and managing 
submittals, including those of subcontractors, offsite 
fabricators, suppliers, and purchasing agents.  These procedures 
shall be in accordance with Section 01330 SUBMITTAL PROCEDURES.

e.  Control, verification, and acceptance testing procedures for each 
specific test to include the test name, specification paragraph 
requiring test, feature of work to be tested, test frequency, and 
person responsible for each test.

f.  Procedures for tracking preparatory, initial, and follow-up 
control phases and control, verification, and acceptance tests 
including documentation.

g.  Procedures for tracking construction deficiencies from 

SECTION 01451  Page 3



IMPROVEMENTS TO TERN ISLAND USFWS

identification through acceptable corrective action.  These 
procedures shall establish verification that identified 
deficiencies have been corrected.

h.  Reporting procedures, including proposed reporting formats.

i.  A list of the definable features of work.  A definable feature of 
work is a task which is separate and distinct from other tasks, 
has separate control requirements, and may be identified by 
different trades or disciplines, or it may be work by the same 
trade in a different environment.  Although each section of the 
specifications may generally be considered as a definable feature 
of work, there are frequently more than one definable features 
under a particular section.  This list will be agreed upon during 
the coordination meeting.

3.2.3   Acceptance of Plan

Acceptance of the Contractor's plan is required prior to the start of 
construction.  Acceptance is conditional and will be predicated on 
satisfactory performance during the construction.  The Government reserves 
the right to require the Contractor to make changes in his CQC Plan and 
operations including removal of personnel, as necessary, to obtain the 
quality specified.

3.2.4   Notification of Changes

After acceptance of the CQC Plan, the Contractor shall notify the 
Contracting Officer in writing of any proposed change.  Proposed changes 
are subject to acceptance by the Contracting Officer.

3.3   COORDINATION MEETING

After the Preconstruction Conference, before start of construction, and 
prior to acceptance by the Government of the CQC Plan, the Contractor shall 
meet with the Contracting Officer or Authorized Representative and discuss 
the Contractor's quality control system.  The CQC Plan shall be submitted 
for review a minimum of 7 calendar days prior to the Coordination Meeting.  
During the meeting, a mutual understanding of the system details shall be 
developed, including the forms for recording the CQC operations, control 
activities, testing, administration of the system for both onsite and 
offsite work, and the interrelationship of Contractor's Management and 
control with the Government's Quality Assurance.  Minutes of the meeting 
shall be prepared by the Government and signed by both the Contractor and 
the Contracting Officer.  The minutes shall become a part of the contract 
file.  There may be occasions when subsequent conferences will be called by 
either party to reconfirm mutual understandings and/or address deficiencies 
in the CQC system or procedures which may require corrective action by the 
Contractor.

3.4   QUALITY CONTROL ORGANIZATION

3.4.1   General

The requirements for the CQC organization are a CQC System Manager and 
sufficient number of additional qualified personnel to ensure contract 
compliance.  The Contractor shall provide a CQC organization which shall be 
at the site at all times during progress of the work and with complete 
authority to take any action necessary to ensure compliance with the 
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contract.  All CQC staff members shall be subject to acceptance by the 
Contracting Officer.

3.4.2   CQC System Manager

The Contractor shall identify as CQC System Manager an individual within 
the onsite work organization who shall be responsible for overall 
management of CQC and have the authority to act in all CQC matters for the 
Contractor.  The CQC System Manager shall be a construction person with a 
minimum of 5 years in related work.  This CQC System manager shall be on 
the site at all time during construction and shall be employed by the prime 
Contractor.  The CQC System Manger shall be assigned no other duties.  An 
alternate for the CQC System Manager shall be identified in the plan to 
serve in the event of the System Manager's absence.  The requirements for 
the alternate shall be the same as the designated CQC System Manager.

3.4.3   CQC Personnel

In addition to CQC personnel specified elsewhere in the contract, the 
Contractor shall provide as part of the CQC organization specialized 
personnel to assist the CQC System Manager.  If it is subsequently 
determined by the Contracting Officer that the minimum contract CQC 
requirements are not being met, the Contractor may be required to provide 
additional staff personnel to the CQC organization at no cost to the 
Government. 

3.4.4   Additional Requirement

The CQC System Manager shall have completed the course entitled 
"Construction Quality Management For Contractors".  This course is 
periodically offered at the General Contractors Association of Hawaii.

3.4.5   Organizational Changes

The Contractor shall maintain the CQC staff at full strength at all times. 
When it is necessary to make changes to the CQC staff, the Contractor shall 
revise the CQC Plan to reflect the changes and submit the changes to the 
Contracting Officer for acceptance.

3.5   SUBMITTALS

Submittals shall be made as specified in Section 01330 SUBMITTAL 
PROCEDURES.  The CQC organization shall be responsible for certifying that 
all submittals are in compliance with the contract requirements.

3.6   CONTROL

Contractor Quality Control is the means by which the Contractor ensures 
that the construction, to include that of subcontractors and suppliers, 
complies with the requirements of the contract.  At least three phases of 
control shall be conducted by the CQC System Manager for each definable 
feature of work as follows:

3.6.1   Preparatory Phase

This phase shall be performed prior to beginning work on each definable 
feature of work, after all required plans/documents/materials are 
approved/accepted, and after copies are at the work site.  This phase shall 
include:
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a.  A review of each paragraph of applicable specifications.

b.  A review of the contract drawings.

c.  A check to assure that all materials and/or equipment have been 
tested, submitted, and approved.

d.  Review of provisions that have been made to provide required 
control inspection and testing.

e.  Examination of the work area to assure that all required 
preliminary work has been completed and is in compliance with the 
contract.

f.  A physical examination of required materials, equipment, and 
sample work to assure that they are on hand, conform to approved 
shop drawings or submitted data, and are properly stored.

g.  A review of the appropriate activity hazard analysis to assure 
safety requirements are met.

h.  Discussion of procedures for controlling quality of the work 
including repetitive deficiencies.  Document construction 
tolerances and workmanship standards for that feature of work.

i.  A check to ensure that the portion of the plan for the work to be 
performed has been accepted by the Contracting Officer.

j.  Discussion of the initial control phase.

k.  The Government shall be notified at least 21 days in advance of 
beginning the preparatory control phase.  This phase shall include 
a meeting conducted by the CQC System Manager and attended by the 
superintendent, other CQC personnel (as applicable), and the 
foreman responsible for the definable feature.  The results of the 
preparatory phase actions shall be documented by separate minutes 
prepared by the CQC System Manager and attached to the daily CQC 
report.  The Contractor shall instruct applicable workers as to 
the acceptable level of workmanship required in order to meet 
contract specifications.

3.6.2   Initial Phase

This phase shall be accomplished at the beginning of a definable feature of 
work.  The following shall be accomplished:

a.  A check of work to ensure that it is in full compliance with 
contract requirements.  Review minutes of the preparatory meeting.

b.  Verify adequacy of controls to ensure full contract compliance.  
Verify required control inspection and testing.

c.  Establish level of workmanship and verify that it meets minimum 
acceptable workmanship standards.  Compare with required sample 
panels as appropriate.

d.  Resolve all differences.
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e.  Check safety to include compliance with and upgrading of the 
safety plan and activity hazard analysis.  Review the activity 
analysis with each worker.

f.  The Government shall be notified at least 21 days in advance of 
beginning the initial phase.  Separate minutes of this phase shall 
be prepared by the CQC System Manager and attached to the daily 
CQC report.  Exact location of initial phase shall be indicated 
for future reference and comparison with follow-up phases.

g.  The initial phase should be repeated for each new crew to work 
onsite, or any time acceptable specified quality standards are not 
being met.

3.6.3   Follow-up Phase

Daily checks shall be performed to assure control activities, including 
control testing, are providing continued compliance with contract 
requirements, until completion of the particular feature of work.  The 
checks shall be made a matter of record in the CQC documentation.  Final 
follow-up checks shall be conducted and all deficiencies corrected prior to 
the start of additional features of work which may be affected by the 
deficient work.  The Contractor shall not build upon nor conceal 
non-conforming work.

3.6.4   Additional Preparatory and Initial Phases

Additional preparatory and initial phases shall be conducted on the same 
definable features of work if the quality of on-going work is unacceptable, 
if there are changes in the applicable CQC staff, onsite production 
supervision or work crew, if work on a definable feature is resumed after a 
substantial period of inactivity, or if other problems develop.

3.7   TESTS

3.7.1   Testing Procedure

The Contractor shall perform specified or required tests to verify that 
control measures are adequate to provide a product which conforms to 
contract requirements.  Upon request, the Contractor shall furnish to the 
Government duplicate samples of test specimens for possible testing by the 
Government.  Testing includes operation and/or acceptance tests when 
specified.  The Contractor shall obtain the services of an industry 
recognized testing laboratory, or may establish a testing laboratory at the 
project site acceptable to the Contracting Officer.  However, tests 
contractually required to be performed by an industry recognized testing 
laboratory shall not be accomplished by the Contractor established on-site 
laboratory.   The Contractor shall perform the following activities and 
record and provide the following data:

a.  Verify that testing procedures comply with contract requirements.

b.  Verify that facilities and testing equipment are available and 
comply with testing standards.

c.  Check test instrument calibration data against certified standards.

d.  Verify that recording forms and test identification control number 
system, including all of the test documentation requirements, have 
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been prepared.

e.  Results of all tests taken, both passing and failing tests, shall 
be recorded on the CQC report for the date taken.  Specification 
paragraph reference, location where tests were taken, and the 
sequential control number identifying the test shall be given.  If 
approved by the Contracting Officer, actual test reports may be 
submitted later with a reference to the test number and date 
taken.  An information copy of tests performed by an offsite or 
commercial test facility shall be provided directly to the 
Contracting Officer.  Failure to submit timely test reports as 
stated may result in nonpayment for related work performed and 
disapproval of the test facility for this contract.

3.7.2   Testing Laboratories

3.7.2.1   Laboratory Accreditation

The testing laboratory performing the actual testing on the project shall 
be accredited by one of the following laboratory accreditation authorities:

American Association of State Highway and Transportation Officials
National Voluntary Laboratory Accreditation Program
American Association for Laboratory Accreditation
Washington Association of Building Officials

The testing laboratory shall submit an acknowledgement letter from one of 
the listed laboratory accreditation authorities indicating that the 
application for accreditation has been received and the accreditation 
process started.

3.7.2.2   Capability Check

The Government reserves the right to check laboratory equipment in the 
proposed laboratory for compliance with the standards set forth in the 
contract specifications and to check the laboratory technician's testing 
procedures and techniques.  Laboratories utilized for testing soils, 
concrete, asphalt, and steel shall meet criteria detailed in ASTM D 3740 
and ASTM E 329.

3.7.2.3   Capability Recheck

If the selected laboratory fails the capability check, the Contractor shall 
reimburse the Government for each succeeding recheck of the laboratory or 
the checking of a subsequently selected laboratory.  Such costs will be 
deducted from the contract amount due the Contractor.

3.7.3   Onsite Laboratory

The Government reserves the right to utilize the Contractor's control 
testing laboratory and equipment to make assurance tests and to check the 
Contractor's testing procedures, techniques, and test results at no 
additional cost to the Government.

3.7.4   Furnishing or Transportation of Samples for Testing

Costs incidental to the transportation of samples or materials shall be 
borne by the Contractor.  Samples of materials for test verification and 
acceptance testing by the Government shall be delivered to a testing 
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laboratory on the Island of Oahu, State of Hawaii, designated by the 
Contracting Officer.  Coordination for each specific test, exact delivery 
location, and dates will be made through the Government field office.

3.8   COMPLETION INSPECTION

3.8.1   Punch-Out Inspection

Near the completion of all work or any increment thereof established by a 
completion time stated in the Special Clause entitled "Commencement, 
Prosecution, and Completion of Work," or stated elsewhere in the 
specifications, the CQC System Manager shall conduct an inspection of the 
work and develop a punch list of items which do not conform to the approved 
drawings and specifications.  Such a list of deficiencies shall be included 
in the CQC documentation, as required by paragraph DOCUMENTATION below, and 
shall include the estimated date by which the deficiencies will be 
corrected.  The CQC System Manager or staff shall make a second inspection 
to ascertain that all deficiencies have been corrected.  Once this is 
accomplished, the Contractor shall notify the Government that the facility 
is ready for the Government Pre-Final inspection.

3.8.2   Pre-Final Inspection

The Government will perform this inspection to verify that the facility is 
complete and ready to be occupied.  The QC Manager shall develop a punch 
list of items which do not conform to the contract documents.  The 
Government will review the punch list and add to or correct the items 
listed.  The QC Manager shall incorporate Government comments and provide a 
Pre-Final Punch List.   The Contractor's CQC System Manager shall ensure 
that all items on this list have been corrected before notifying the 
Government so that a Final inspection with the customer can be scheduled.  
Any items noted on the Pre-Final inspection shall be corrected in a timely 
manner.  These inspections and any deficiency corrections required by this 
paragraph shall be accomplished within the time slated for completion of 
the entire work or any particular increment thereof if the project is 
divided into increments by separate completion dates.

3.8.3   Final Acceptance Inspection

The Contractor's Quality Control Inspection personnel, plus the 
superintendent or other primary management person, and the Contracting 
Officer's Representative shall be in attendance at this inspection.  
Additional Government personnel including, but not limited to, those from 
Base/Post Civil Facility Engineer user groups, and major commands may also 
be in attendance.  The final acceptance inspection will be formally 
scheduled by the Contracting Officer based upon results of the Pre-Final 
inspection.  Notice shall be given to the Contracting Officer at least 14 
days prior to the final acceptance inspection and shall include the 
Contractor's assurance that all specific items previously identified to the 
Contractor as being unacceptable, along with all remaining work performed 
under the contract, will be complete and acceptable by the date scheduled 
for the final acceptance inspection.  Failure of the Contractor to have all 
contract work acceptably complete for this inspection will be cause for the 
Contracting Officer to bill the Contractor for the Government's additional 
inspection cost in accordance with the contract clause titled "Inspection 
of Construction".

3.9   DOCUMENTATION
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The Contractor shall maintain current records providing factual evidence 
that required quality control activities and/or tests have been performed.  
These records shall include the work of subcontractors and suppliers and 
shall be on an acceptable form that includes, as a minimum, the following 
information:

a.  Contractor/subcontractor and their area of responsibility.

b.  Operating plant/equipment with hours worked, idle, or down for 
repair.

c.  Work performed each day, giving location, description, and by 
whom.  When Network Analysis (NAS) is used, identify each phase of 
work performed each day by NAS activity number.

d.  Test and/or control activities performed with results and 
references to specifications/drawings requirements.  The control 
phase should be identified (Preparatory, Initial, Follow-up).  
List deficiencies noted along with corrective action.

e.  Quantity of materials received at the site with statement as to 
acceptability, storage, and reference to specifications/drawings 
requirements.

f.  Submittals reviewed, with contract reference, by whom, and action 
taken.

g.  Off-site surveillance activities, including actions taken.

h.  Job safety evaluations stating what was checked, results, and 
instructions or corrective actions.

i.  Instructions given/received and conflicts in plans and/or 
specifications.

j.  Contractor's verification statement.

These records shall indicate a description of trades working on the 
project; the number of personnel working; weather conditions encountered; 
and any delays encountered.  These records shall cover both conforming and 
deficient features and shall include a statement that equipment and 
materials incorporated in the work and workmanship comply with the 
contract.  The original and one copy of these records in report form shall 
be furnished to the Government daily within 24 hours after the date covered 
by the report, except that reports need not be submitted for days on which 
no work is performed.  As a minimum, one report shall be prepared and 
submitted for every 7 days of no work and on the last day of a no work 
period.  All calendar days shall be accounted for throughout the life of 
the contract.  The first report following a day of no work shall be for 
that day only.  Reports shall be signed and dated by the CQC System 
Manager.  The report from the CQC System Manager shall include copies of 
test reports and copies of reports prepared by all subordinate quality 
control personnel.

3.10   NOTIFICATION OF NONCOMPLIANCE

The Contracting Officer will notify the Contractor of any detected 
noncompliance with the foregoing requirements.  The Contractor shall take 
immediate corrective action after receipt of such notice.  Such notice, 
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when delivered to the Contractor at the work site, shall be deemed 
sufficient for the purpose of notification.  If the Contractor fails or 
refuses to comply promptly, the Contracting Officer may issue an order 
stopping all or part of the work until satisfactory corrective action has 
been taken.  No part of the time lost due to such stop orders shall be made 
the subject of claim for extension of time or for excess costs or damages 
by the Contractor.

        -- End of Section --
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SECTION 01780

CLOSEOUT SUBMITTALS

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-18 Records

As-Built Drawings; FIO.

Drawings showing final as-built conditions of the project.  The final CADD 
as-built drawings shall consist of one set of electronic CADD drawing files 
in the specified format, one set of original drawings, 2 sets of prints of 
the originals, and one set of the Government accepted working as-built 
drawings.

1.2   PROJECT RECORD DOCUMENTS

1.2.1   As-Built Drawings

This paragraph covers as-built drawings complete, as a requirement of the 
contract.  The terms "drawings," "contract drawings," "drawing files," 
"working as-built drawings" and "final as-built drawings" refer to contract 
drawings which are revised to be used for final as-built drawings.

1.2.1.1   Government Furnished Materials

One set of electronic CADD files in the specified software and format 
revised to reflect all bid amendments will be provided by the Government at 
the preconstruction conference for projects requiring CADD file as-built 
drawings.

1.2.1.2   Working As-Built and Final As-Built Drawings

The Contractor shall maintain 2 sets of paper drawings by red-line process 
to show the as-built conditions during the prosecution of the project.  
These working as-built marked drawings shall be kept current on a daily 
basis and at least one set shall be available on the jobsite at all times.  
Changes from the contract plans which are made in the work or additional 
information which might be uncovered in the course of construction shall be 
accurately and neatly recorded as they occur by means of details and notes. 
Final as-built drawings shall be prepared after the completion of each 
definable feature of work as listed in the Contractor Quality Control Plan 
The working as-built marked drawings will be jointly reviewed for accuracy 
and completeness by the Contracting Officer and the Contractor prior to 
submission of each monthly pay estimate.  If the Contractor fails to 
maintain the working and final as-built drawings as specified herein, the 
Contracting Officer will deduct from the monthly progress payment an amount 

SECTION 01780  Page 2



IMPROVEMENTS TO TERN ISLAND USFWS

representing the estimated cost of maintaining the as-built drawings.  This 
monthly deduction will continue until an agreement is reached between the 
Contracting Officer and the Contractor regarding the accuracy and 
completeness of updated drawings.

1.2.1.3   Drawing Preparation

The as-built drawings shall be modified as may be necessary to correctly 
show the features of the project as it has been constructed by bringing the 
contract set into agreement with Government accepted working as-built 
drawings, and adding such additional drawings as may be necessary.  These 
working as-built marked drawings shall be neat, legible and accurate.  
These drawings are part of the permanent records of this project and shall 
be returned by the Contractor to the Contracting Officer after final 
acceptance by the Government.  Any drawings damaged or lost by the 
Contractor shall be satisfactorily replaced by the Contractor at no expense 
to the Government.

1.2.1.4   Computer Aided Design and Drafting (CADD) Drawings

Only personnel proficient in the preparation of microstation CADD drawings 
shall be employed to modify the contract drawings or prepare additional new 
drawings.  Additions and corrections to the contract drawings shall be 
equal in quality and detail to that of the originals.  Line colors, line 
weights, lettering, layering conventions, and symbols shall be the same as 
the original line colors, line weights, lettering, layering conventions, 
and symbols.  If additional drawings are required, they shall be prepared 
using the specified electronic file format applying the same graphic 
standards specified for original drawings.  The title block and drawing 
border to be used for any new final as-built drawings shall be identical to 
that used on the contract drawings.  Additions and corrections to the 
contract drawings shall be accomplished using CADD files.  The Contractor 
will be furnished Microstation CADD files and pentable.  The electronic 
files will be supplied on compact disc, read-only memory (CD-ROM).  The 
Contractor shall be responsible for providing all program files and 
hardware necessary to prepare final as-built drawings.  The Contracting 
Officer will review final as-built drawings for accuracy and the Contractor 
shall make required corrections, changes, additions, and deletions.

     a.  CADD colors shall be the "base" colors of red, green, and blue.  
Color code for changes shall be as follows:

(1)  Deletions (red) - Deleted graphic items (lines) shall be 
colored red with red lettering in notes and leaders.

(2)  Additions (Green) - Added items shall be drawn in green with 
green lettering in notes and leaders.

(3)  Special (Blue) - Items requiring special information, 
coordination, or special detailing or detailing notes shall be in 
blue.

     b.  All changes to the contract drawing files shall be made on the 
level as the original item.  There shall be no deletions of existing lines; 
existing lines shall be over struck in red.  Additions shall be in green 
with line weights the same as the drawing.  

     c.  When final revisions have been completed, the cover sheet drawing 
shall show the wording "RECORD DRAWING AS-BUILT" followed by the name of 
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the Contractor in letters at least 3/16 inch high.  All other contract 
drawings shall be marked either "as-built" drawing denoting no revisions on 
the sheet or "Revised As-Built" denoting one or more revisions.  Original 
contract drawings shall be dated in the revision block.

     d.  Within 20 days after Government acceptance of all of the working 
as-built drawings for a phase of work, the Contractor shall prepare the 
final CADD as-built drawings for that phase of work and submit two sets of 
blue/black-line prints of these drawings for Government review.  The 
Government will promptly return one set of prints annotated with any 
necessary corrections.  Within 10 days the Contractor shall revise the CADD 
files accordingly at no additional cost and submit one set of final prints 
for the completed phase of work to the Government.  Within 20 days of 
substantial completion of all phases of work, the Contractor shall submit 
the final as-built drawing package for the entire project.  The submittal 
shall consist of one set of electronic files on compact disc, read-only 
memory (CD-ROM), one set of originals, two sets of prints and one set of 
the Government annotated and accepted working as-built drawings.  They 
shall be complete in all details and identical in form and function to the 
contract drawing files supplied by the Government.  Any transactions or 
adjustments necessary to accomplish this is the responsibility of the 
Contractor.  The Government reserves the right to reject any drawing files 
it deems incompatible with the customer's CADD system.  Paper prints, 
drawing files and storage media submitted will become the property of the 
Government upon final acceptance.  Failure to submit final as-built drawing 
files or working as-built marked drawings as specified shall be cause for 
withholding any payment due the Contractor under this contract.  Acceptance 
of final as-built drawings shall be accomplished before final payment is 
made to the Contractor.

1.2.1.5   Payment

No separate payment will be made for as-built drawings required under this 
contract, and all costs accrued in connection with such drawings shall be 
considered a subsidiary obligation of the Contractor.

PART 2   PRODUCTS (NOT USED)

PART 3   EXECUTION (NOT USED)

            -- End of Section --
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SECTION 01900

MISCELLANEOUS PROVISIONS

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having a "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES: 

SD-04 Drawings

As-Built Drawings; FIO.  

SD-07 Schedules

Progress Chart; GA.

The Contractor shall prepare and submit for approval by the Contracting 
Officer a progress chart in accordance with the CONTRACT CLAUSE entitled 
"SCHEDULE FOR CONSTRUCTION CONTRACTS" twenty-one (21) calendar days prior 
to initiation of any work.  Any material change to the progress chart must 
be approved in writing in advance by the Contracting Officer.  Any proposed 
changes to the approved schedule shall be requested by the Contractor in 
writing a minimum of fourteen (14) calendar days prior to the proposed 
start of work.

SD-09 Reports

Inspection of Existing Conditions; FIO.  

A written report with color photographs noting the condition of the 
existing facilities at the time of the inspection.  One copy of the report 
including photographs shall be submitted to the Contracting Officer, prior 
to construction.

SD-18 Records

Dust Control; GA.  

Method(s) of dust control. 

Excavation/Trenching Clearance; FIO.  

Prior to start of any excavation or trenching work, the Contractor shall 
obtain clearance, in writing, from the appropriate communications agency 
and base or area engineer.  Copies of all correspondence shall be provided 
the Contracting Officer.  Normal coordination time for obtaining the 
necessary permits is approximately fifteen (15) calendar days.  The 
Contractor shall advise the Contracting Officer promptly when it appears 
that the normal coordination time will be exceeded. 

Condition of Contractor's Operation or Storage Area; FIO.
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The Contractor shall submit to the Contracting Officer photographs and/or 
videos depicting the condition of the Contractor's Operation or Storage 
Area.

1.2   CONTRACTOR QUALITY CONTROL

To assure compliance with contract requirements, the Contractor shall 
establish and maintain quality control for materials and work covered by 
all sections of the TECHNICAL REQUIREMENTS in accordance with Section 01451 
CONTRACTOR QUALITY CONTROL.  Records shall be maintained for all operations 
including sampling and testing.

1.3   AS-BUILT DRAWINGS

As-built drawings shall be in accordance with SPECIAL CONTRACT REQUIREMENT 
entitled "AS-BUILT DRAWINGS". 

1.4   DUST CONTROL

Dust control shall be in accordance with Section 02220 DEMOLITION.  
Measures shall also be taken for dust control along haul routes and 
equipment parking areas.

1.5   PROTECTION

The Contractor shall take all necessary precautions to insure that no 
damages to private or public property will result from his operations.  Any 
such damages shall be repaired or property replaced by the Contractor in 
accordance with the CONTRACT CLAUSES entitled "PERMITS AND 
RESPONSIBILITIES" and "PROTECTION OF EXISTING VEGETATION, STRUCTURES, 
EQUIPMENT, UTILITIES, AND IMPROVEMENTS", without delay, and at no cost to 
the Government.

1.5.1   Warning Signs and Barricades

The Contractor shall be responsible for posting warning signs or erecting 
temporary barricades to provide for safe conduct of work and protection of 
property.

1.5.2   Protection of Grassed and Landscaped Areas

Grassed or landscaped areas damaged by the Contractor shall be restored to 
their original condition without delay and at no cost to the Government. 

1.6   RESTORATION WORK

Existing conditions or areas damaged or disturbed by the Contractor's 
operations shall be restored to their original condition, or near original 
condition as possible, to the satisfaction of the Contracting Officer. 

1.7   REMOVAL AND DISPOSAL

Removal and disposal shall be in accordance with Section 02220 DEMOLITION. 
The Contractor shall salvage or recycle waste to the maximum extent 
practical as it relates to the capabilities of local industries.  A record 
of the quality of salvaged or recycled materials shall be maintained by the 
Contractor during the length of the project and submitted to the 
Contracting Office at acceptance of the project. Quantities shall be 
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recorded in the unit of measure of the industry.  Reuse of materials on the 
site shall be considered a form of recycling.  An example of such reuse 
would be the use of acceptable excavated materials as fill.

1.8   INTERFERENCE WITH GOVERNMENT OPERATIONS

The Contractor shall establish work procedures and methods to prevent 
interference with existing operations within or adjacent to the 
construction area.  Free passage into adjoining or adjacent buildings not 
in the contract will not be permitted except as approved by the Contracting 
Officer.  Procedures and methods shall also provide for safe conduct of 
work and protection of property which is to remain undisturbed. 

1.8.1   Coordination

The Contractor shall coordinate all work with the Contracting Officer to 
minimize interruption and inconvenience to the Tern Island Wildlife Refuge, 
to the Government, or with on-island aircraft runway operations.  
Scheduling and programming of work will be established during the 
pre-construction conference. 

1.8.2   Materials and Equipment

All materials and equipment required to complete the project shall be on 
hand before work is started.

1.8.3   Utilities and Facilities

All utilities and facilities within the area shall remain operable and 
shall not be affected by the Contractor's work, unless otherwise approved 
in writing in advance by the Contracting Officer.

1.9   CONTRACTOR'S OPERATIONS OR STORAGE AREA

An open operations or storage area will be made available within the 
installation, the exact location of which will be determined by the 
Government.  The Contractor shall be responsible for the security necessary 
for protection of his equipment and materials, and shall maintain the area 
free of debris.  No rusty or unsightly materials shall be used for 
providing the secure measure and such measure shall be erected in a 
workmanlike manner.  Upon completion and prior to the final acceptance of 
the contract work, the Contractor shall restore the area to its original 
condition.

1.10   GOVERNMENT PROJECT OFFICE

The Contractor shall provide, for use by Government supervisory and 
inspection personnel, a job-site office space with a floor area not less 
than 150 square feet.  This office space may be  within the Contractor's 
project office building if adjacent to the job site and if separated by a 
solid partition; otherwise a separate facility, adjacent to the job site, 
shall be provided with windows and screens, electricity, including a 
minimum of four (4) wall outlets and two (2) ceiling lights, a telephone, 
facsimile and/or email capability, a desk with drawers, a layout table, two 
(2) chairs, a legal size five-drawer locking file cabinet, and a fire 
extinguisher.  Potable drinking water and temporary toilet facilities shall 
be made available to Government personnel, not necessarily within the 
project office, but in close proximity thereof.  The cost of utilities and 
operation and maintenance costs of the Government project office shall be 
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borne by the Contractor.  Upon completion of the project, the project 
office and furnishings shall be removed and disposed of by the Contractor.

1.11   INSPECTION

1.11.1   Final Inspection and Acceptance

The Contractor shall give the Contracting Officer, a minimum of fourteen 
(14) calendar days advance notice prior to final inspection of the project 
acceptance by the Contracting Officer.  All deficiencies found on final 
inspection shall be promptly and satisfactorily corrected by the Contractor 
upon notification by the Contracting Officer. 

1.12   WORKING DIRECTIVES

Working directives (i.e. working hours, resident camp, airfield usage, 
etc.) shall be developed in coordination with the USFWS.

PART 2   PRODUCTS (NOT APPLICABLE)

PART 3   EXECUTION (NOT APPLICABLE)

         -- End of Section --
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SECTION 02220

DEMOLITION

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ENGINEERING MANUALS (EM)

EM 385-1-1 (1996) U.S. Army Corps of Engineers Safety 
and Health Requirements Manual

1.2   GENERAL REQUIREMENTS

The work includes demolition of existing sheet pile bulkhead material, 
concrete slabs and other items and materials within the area of 
construction activity.  All material shall be removed from the island for 
disposal.  In the interest of occupational safety and health, the work 
shall be performed in accordance with EM 385-1-1, Section 23, Demolition, 
and other applicable Sections.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-08 Statements

Work Plan; GA.

The procedures proposed for the accomplishment of the work.  The procedures 
shall provide for safe conduct of the work, including procedures and 
methods to provide necessary supports, lateral bracing and shoring when 
required, careful removal and disposition of materials specified to be 
salvaged, protection of property which is to remain undisturbed, 
coordination with other work in progress, and timely disconnection of 
utility services.  The procedures shall include a detailed description of 
the methods and equipment to be used for each operation, and the sequence 
of operations in accordance with EM 385-1-1.  The work plan shall also 
include details for disposal of demolished items off island.

1.4   DUST CONTROL

The amount of dust resulting from demolition shall be controlled to prevent 
the spread of dust to occupied portions of the construction site and to 
avoid creation of a nuisance in the surrounding area.  Use of water will 
not be permitted when it will result in, or create, hazardous or 
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objectionable conditions such as flooding and pollution.

1.5   PROTECTION

1.5.1   Protection of Personnel

During the demolition work the Contractor shall continuously evaluate the 
condition of the structure being demolished and take immediate action to 
protect all personnel working in and around the demolition site.

1.5.2   Environmental Protection

The work shall comply with the requirements of Section 01430 ENVIRONMENTAL 
PROTECTION.

1.6   BURNING

The use of burning at the project site for the disposal of refuse and 
debris will not be permitted.

1.7   USE OF EXPLOSIVES

Use of explosives will not be permitted.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   EXISTING STRUCTURES

Existing sheet pile, tie rods, concrete elements, wooden piers, structures 
and other material shall be demolished and removed within the lines and 
grades of the new construction and from the site as required to install new 
work at no additional cost.

3.2   DISPOSITION OF MATERIAL

Title to material to be demolished is vested in the Contractor upon receipt 
of notice to proceed.  The Government will not be responsible for the 
condition, loss or damage to such property after notice to proceed.

3.3   CLEAN UP

All demolished material shall be removed from the project site and disposed 
of off-island at an approved location.

    -- End of Section --
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SECTION 02300

EARTHWORK

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of 
Soils

ASTM D 1140 (1997) Amount of Material in Soils Finer 
than the No. 200 (75-micrometer) Sieve

ASTM D 1557 (1998) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu. m.))

ASTM D 2487 (1998) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 4318 (1998) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

1.2   DEFINITIONS

1.2.1   Satisfactory Materials

Satisfactory materials shall comprise any materials classified by ASTM D 
2487 as GW, GP, GM, GP-GM, GW-GM, GC, GP-GC, GM-GC, SW, SP, and SM.  
Crusher waste shall be classified as satisfactory material.  Material 
passing the No. 200 sieve shall be nonexpansive (<2 percent under CBR 
testing).

1.2.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory 
materials are unsatisfactory.

1.2.3   Cohesionless and Cohesive Materials
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Cohesionless materials include materials classified in ASTM D 2487 as GW, 
GP, SW, and SP.  Cohesive materials include materials classified as GC, SC, 
ML, CL, MH, and CH.  Materials classified as GM and SM will be identified 
as cohesionless only when the fines are nonplastic.  Testing required for 
classifying materials shall be in accordance with ASTM D 4318, ASTM C 136, 
ASTM D 422, and ASTM D 1140.

1.2.4   Degree of Compaction

Degree of compaction required is expressed as a percentage of the maximum 
density obtained by the test procedure presented in ASTM D 1557abbreviated 
as a percent of laboratory maximum density.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-08 Statements

Earthwork; GA.

Procedure and location for disposal of unused satisfactory material. 
Proposed source of borrow material.

SD-09 Reports

Testing; FIO.

Within 24 hours of conclusion of physical tests, 3 copies of test results, 
including calibration curves and results of calibration tests.

SD-13 Certificates

Testing; FIO.

Qualifications of the commercial testing laboratory or Contractor's testing 
facilities.

1.4   CLASSIFICATION OF EXCAVATION

No consideration will be given to the nature of the materials, and all 
excavation will be designated as unclassified excavation.

1.5   BLASTING

Blasting will not be permitted.

1.6   UTILIZATION OF EXCAVATED MATERIALS

Unsatisfactory materials removed from excavations shall be placed on island 
at locations to be designated by the Contracting Officer.  Satisfactory 
material removed from excavations shall be used, insofar as practicable, in 
the construction of fills, embankments, subgrades, shoulders, bedding (as 
backfill), and for similar purposes.  Surplus satisfactory material shall 
be placed on island at locations to be designated by the Contracting 
Officer.  No excavated material shall be disposed of to obstruct the flow 
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of any stream, endanger a partly finished structure, impair the efficiency 
or appearance of any structure, or be detrimental to the completed work in 
any way.

PART 2   PRODUCTS

2.1   CRUSHER WASTE

Crusher waste shall be produced as a by-product of commercial quarry 
operations, free from vegetative matter and other deleterious substances.  
It shall be reasonably well graded form coarse to fine with a maximum size 
of 3 inches when tested in accordance with ASTM C 136.  The percentage 
passing the No. 4 sieve shall be not less than 20 nor more than 60 percent 
and the percentage passing the No. 40 sieve shall have a liquid limit less 
than 50 and plasticity index less than 20 when determined in accordance 
with ASTM D 4318.

PART 3   EXECUTION

3.1   EXCAVATION

The Contractor shall perform excavation of every type of material 
encountered within the limits of the project to the lines, grades, and 
elevations indicated and as specified.  Grading shall be in conformity with 
the typical sections shown and the tolerances specified in paragraph 
FINISHING.  Satisfactory excavated materials shall be transported to and 
placed in fill or embankment within the limits of the work.  Unsatisfactory 
materials encountered within the limits of the work shall be excavated 
below grade and replaced with satisfactory materials as directed.  Such 
excavated material and the satisfactory material ordered as replacement 
shall be included in excavation.  Surplus satisfactory excavated material 
not required for fill or embankment shall be disposed of in areas approved 
for surplus material storage or designated waste areas.  Unsatisfactory 
excavated material shall be placed on island at locations to be designated 
by the Contracting Officer.  During construction, excavation and fill shall 
be performed in a manner and sequence that will provide proper drainage at 
all times.

3.2   PREPARATION OF GROUND SURFACE FOR EMBANKMENTS

Ground surface on which fill is to be placed shall be stripped of live, 
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory 
material; plowed, disked, or otherwise broken up; pulverized; or aerated as 
necessary; thoroughly mixed; and compacted to the specified density.

3.3   FILLS

Fill shall be constructed at the locations and to lines and grades 
indicated.  The completed fill shall conform to the shape of the typical 
sections indicated or shall meet the requirements of the particular case.  
Material removed from the excavation, supplemented by imported borrow 
materials, shall be used in forming the fill.  Fill shall be satisfactory 
material, and shall be free from roots, other organic material, and trash, 
and from stones having maximum dimensions greater than 6 inches.  The 
placing of satisfactory materials and compaction shall be as specified in 
paragraphs entitled "Placing" and "Compaction" below.

3.3.1   Placing
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Satisfactory materials below elevation (+2.0) (underwater fill) shall be 
placed in one lift to Elevation (+) 2.0 and the surface compacted with six 
passes of approved compaction equipment.  Remainder of the satisfactory 
material above Elevation (+)2.0 shall be placed in horizontal layers not 
exceeding 12 inches in loose depth for power compacted layers and not 
exceeding 6 inches in loose depth for hand compacted layers and then 
compacted. No material shall be placed on surfaces that are wet or muddy 
above Elevation (+)2.0.

3.3.2   Compaction

Compaction shall be performed by hand compaction equipment or by rolling 
with approved tamping rollers, pneumatic-tired rollers, three-wheel power 
rollers, or other approved equipment well suited to the soil being 
compacted.  Material shall be moistened or aerated as necessary to provide 
the moisture content within the range of moisture as determined under 
paragraph entitled "Density" below that will readily facilitate obtaining 
the specified compaction with the equipment used.  When subgrades are less 
than the specified density, the ground surface shall be broken up to a 
minimum depth of 6 inches, pulverized, and compacted to the specific 
density.  When the subgrade is part fill and part excavation or natural 
ground, the excavated or natural ground portion shall be scarified to a 
depth of 12 inches and compacted as specified for the adjacent fill.  Each 
layer shall be compacted to not less than 95 percent of maximum density.

3.3.3   Testing

Tests shall be performed by the Contractor and test reports furnished to 
the Contracting Officer.

3.3.3.1   Density

Density will be measured in the field in accordance with ASTM D 1556.  
Perform one moisture-density relation and one sieve analysis for each 
material used plus one sand density test for each lift for every 2,000 
square feet or a fraction thereof as approved. 

3.3.3.2   Check Test Samples

Check test samples shall be furnished by the Contractor to the Contracting 
Officer upon request.  Transportation to Oahu shall be at the Contractor's 
expense. 

3.3.3.3   Retesting

In the event field tests show inadequate compaction, the affected layer or 
layers shall be recompacted or scarified and recompacted, including 
addition of water, retested and the procedure repeated as required, to 
provide the compaction specified hereinabove, as approved.

3.3.3.3   Reconditioning of Subgrades

Where approved compacted subgrades are disturbed by the Contractor's 
subsequent operations or adverse weather, the subgrades shall be scarified 
and compacted as specified hereinbefore to the required density prior to 
further construction thereon.  Recompaction over underground utilities 
shall be by hand tamping.

3.4   FINISHING
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The surface of excavations and fills shall be finished to a reasonably 
smooth and compact surface substantially in accordance with the lines, 
grades, and cross sections or elevations shown.

    -- End of Section --
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SECTION 02397

RUBBER MARINE FENDERS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123 (1989a) Zinc (Hot-Dipped Galvanized) 
Coatings on Iron and Steel Products

ASTM A 153/A 153M (1998) Zinc-Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 413/A 413M (1996) Carbon Steel Chain

ASTM A 479/A 479M (1996) Stainless Steel Bars and Shapes for 
Use in Boilers and Other Pressure Vessels

ASTM A 780 (1993a) Repair of Damaged and Uncoated 
Areas of Hot-Dipped Galvanized Coatings

ASTM A 924/A 924M (1999) General Requirements for Steel 
Sheet, Metallic-Coated by the Hot-Dip 
Process

ASTM D 395 (1989; Rev 1994) Rubber Property- 
Compression Set

ASTM D 412 (1997) Vulcanized Rubber and Thermoplastic 
Rubbers and Thermoplastic Elastomers - 
Tension

ASTM D 471 (1996) Rubber Property - Effect of Liquids

ASTM D 573 (1988; R 1994) Rubber - Deterioration in 
an Air Oven

ASTM D 575 (1991; R 1996) Rubber Properties in 
Compression

ASTM D 624 (1991) Tear Strength of Conventional 
Vulcanized Rubber and Thermoplastic 
Elastomers

ASTM D 746 (1995) Brittleness Temperatures of 
Plastics and Elastomers by Impact

SECTION 02397  Page 2



IMPROVEMENTS TO TERN ISLAND USFWS

ASTM D 1171 (1994) Rubber Deterioration - Surface 
Ozone Cracking Outdoors or Chamber 
(Triangular Specimens)

ASTM D 2000 (1996) Rubber Products in Automotive 
Application

ASTM F 593 (1998) Stainless Steel Bolts, Hex Cap 
Screws, and Studs

ASTM F 594 (1991) Stainless Steel Nuts

ASTM F 844 (1998) Washers, Steel, Plain (Flat) 
Unhardened for General Use

FEDERAL SPECIFICATIONS (FS)

FS RR-C-271 (Rev. D) Chains and Attachments, Welded 
and Weldless

MILITARY SPECIFICATIONS (MS)

MIL-A-907 (Rev. E; Am. 2) Antiseize Thread Compound, 
High Temperature

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Rubber marine fenders; FIO.

Bolts, nuts, and washers.  FIO.

Submit catalog data for marine rubber fenders, bolts, nuts and 
washers.

SD-04 Drawings

Rubber marine fenders; FIO.

Submit along with catalog cuts, templates, and erection and installation 
details, indicating thickness, type, grade, class of metal, and dimensions. 
 Show construction details, reinforcement, anchorage, and installation with 
relation to wharf construction.

SD-13 Certificates

Rubber marine fenders; FIO.

Bolts, nuts, and washers; FIO.

Submit certificates of compliances for rubber marine fenders, bolts, nuts 
and washers.
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1.3   DELIVERY, STORAGE, AND HANDLING

Deliver, store and handle all fender and accessories items in a manner to 
protect them from deformation and other types of damages.  Store all items 
in an enclosed area free from contact with soil and weather.  All damaged 
items shall be replaced by the Contractor.

PART 2   PRODUCTS

2.1   CONFIGURATION

Rubber marine fenders shall be extruded and shall be continuous in the 
length as indicated.  Hollow cylindrical fenders shall have a outside 
diameter of 18 inches and inside diameter of 9 inches.  Fender anchor bolts 
and method of anchorage shall be as indicated on the drawings.

2.2   ELASTOMER

The elastomer shall be the ethylene propylene diene monomer (EPDM), as 
specified in ASTM D 2000, with the following properties:

a.  Tensile Strength - ASTM D 412, 2000 psi minimum

b.  Shore Hardness (Durometer) - ASTM D 412, 70 + 5

c.  Modulus at 400 Percent Elongation - ASTM D 412, 900 psi

d.  Maximum Compression Set - ASTM D 395, 25 percent

e.  Tear Resistance - ASTM D 624, 300 pounds per inch

f.  Minimum Elongation - ASTM D 412, 500 percent minimum

g.  Ozone Resistance - ASTM D 1171, Exposure B, 70h Bent Loop at 100 
degrees F; 50 pphm, 80 H

h.  Low Temperature Impact Resistance - ASTM D 746, Procedure B; 
Non-Brotte at -67 degrees F; -40 Degrees F

i.  Water Absorption - ASTM D 471, Method B; 70h at 212 Degrees F; 
Volume Change + 5 Percent, 10 percent

j.  Heat Resistance - ASTM D 573, 70h at 212 Degrees F, Ch Tensile 
Elongation, -25 Percent Hardness +10; Shall not exceed requirement

k.  Compression Deflection Resistance - ASTM D 575, Method B; 3 S 
Dwell at 73 Degrees F; Shall not exceed requirement

2.3   HARDWARE

2.3.1   Plates and Angles

ASTM A 479/A 479M, Type 316 stainless steel for plates, angle and 
miscellaneous hardware required to attach the fenders to the structure.

2.3.2   Bolts, Nuts, and Washers

ASTM F 593 for bolts and ASTM F 594 for nuts, Group 2 (316 alloy) stainless 
steel.  Fabricate washers of Type 316 alloy stainless steel conforming in 
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general to ASTM F 844.

2.3.3   Chains

ASTM A 413/A 413M, Class Grade 70, hot dip galvanized.

2.3.4   Shackles

FS RR-C-271, Type IV, hot dip galvanized.

2.3.5   Antiseize Compound

MIL-A-907.

2.3.6   Galvanizing

Hot-dip galvanize items specified to be zinc-coated after fabrication where 
practicable.  Galvanizing:  ASTM A 123, ASTM A 153/A 153M and ASTM A 924/A 
924M, G90, as applicable. 

2.3.7   Repair of Zinc-Coated Surfaces

Repair damaged surfaces with galvanizing repair method and paint conforming 
to ASTM A 780, or by the application of stick or thick paste material 
specifically designed for repair of galvanizing.  Clean areas to be 
repaired and remove the slag from the welds.  Heat surfaces to which stick 
or paste material is applied, with a torch to a temperature sufficient to 
melt the metallics in stick or paste; spread molten material uniformly over 
surfaces to be coated and wipe the excess material off.

2.4   PERFORMANCE

When vertically compressed by a plate extending the full length and width 
of one foot of the fender, the fender shall absorb 6,600 foot-pound of 
energy +10 percent when 48 percent compressed (i.e., to a dimension of 52 
percent of its original height) with a corresponding load of not more 
than 19,200 pound +10 percent.

PART 3   EXECUTION

3.1   INSTALLATION

Install fenders with the fender longitudinal axis vertical.  Install 
fenders in the position and at the spacing indicated on the drawings.

3.1.1   Antiseize Compound

Coat threads of chains, and bolt threads prior to applying washers and 
nuts.  Recoat bolt thread projection beyond nut after tightening.

        -- End of Section --
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SECTION 02398

PIER TIMBERWORK

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 920 (1995) Elastomeric Joint Sealants

ASTM F 593 (1998) Stainless Steel Bolts, Hex Cap 
Screws, and Studs

ASTM F 594 (1991) Stainless Steel Nuts

AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA)

AWPA C2 (1996) Lumber, Timbers, Bridge Ties, and 
Mine Ties, Pressure Treatment by Pressure 
Processes

AWPA M4 (1996) Standard for the Care of 
Preservative Treated Wood Products

AWPA M6 (1996) Brands Used on Forest Products

AWPA P5 (1996) Standards for Waterborne 
Preservatives 

MILITARY SPECIFICATIONS (MS)

MIL-A-907 (Rev. E; Am. 2) Antiseize Thread Compound, 
High Temperature

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Pier Timberwork; FIO.

Submit shop detail plans of all treated timber showing the dimensions of 
all timbers which are cut, framed, or bored.
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SD-09 Reports

Timber Preservative Treatment; FIO.

Submit the inspection report of an independent inspection agency, that 
offered products complying with applicable AWPA Standards.  Identify 
treatment on each piece by the quality mark of an agency accredited by the 
Board of Review of the American Lumber Standard Committee.

Delivery Inspection List; FIO.

Field inspect and submit a verification list of each treated timber member 
and each strapped bundle of treated lumber indicating the wording and 
lettering of the AWPB markings, the species and the condition of the wood.  
Do not incorporate materials damaged in transport from plant to site.

1.3   DELIVERY AND STORAGE

Open-stack treated timber on suitable skids at least 12 inches above the 
ground, and in a manner that will prevent warping and allow shedding of 
water.  Close-stack treated timber in a manner that will prevent long 
timbers or preframed material from sagging or becoming crooked.  Keep 
ground underneath and within 5 feet of all such piles free of weeds, 
rubbish, and combustible materials.  Protect materials from the weather 
using suitable coverings.  Handle treated timber with ropes or chain slings 
without dropping, breaking outer fibers, bruising, or penetrating the 
surface with tools.  Protect timber and hardware from damage.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Timbers

Provide solid sawn timbers of stress-rated Pacific Coast Douglas Fir, with 
a stress rating of 1,450 psi, and identified by the grade mark of a 
recognized association or independent inspection agency using the specific 
grading requirements of the association recognized as covering the species 
used.  The association or independent inspection agency shall be certified 
by the Board of Review, American Lumber Standards Committee, to grade the 
species used.

2.1.2   Preservative Treatment

Fabricate timbers before preservative treatment.  Each piece of treated 
timber shall be branded, by the producer, in accordance with AWPA M6.  
Treatment shall be in accordance with AWPA C2 (For Soil Contact or Fresh 
Water Exposure) with water borne preservative AWPA P5, except that 
chromated zinc chlorides, pentachlorophenol ammoniacal systems, and alkyl 
ammonium compounds shall not be allowed.  The Contractor shall be 
responsible for the quality of treated wood products.

2.1.3   Hardware

Hardware shall include bolts with necessary nuts and washers, timber 
connectors, drift pins, dowels, spikes, and other metal fastenings.  
Stainless steel bolts shall conform to ASTM F 593.  Stainless steel nuts 
shall conform to ASTM F 594, Grade A, hex style.  Stainless steel washers 
shall be plate or cut washers, as indicated.  Provide bolts with washers 
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under nut and head.

2.1.4   Antiseize Compound

MIL-A-907.

2.1.5   Sealants

ASTM C 920, Type S, one component, Grade P, pourable or self-leveling type 
sealant.

PART 3   EXECUTION

3.1   CONSTRUCTION

Cut, bevel, notch and face timbers prior to plant preservative treatment.

3.1.1   Wheel Stops

Frame and bolt wheel stops and erect true to line and grade.  Lay wheel 
stops in sections not less than 12 feet long; bolt bolts spaced not more 
than 4 feet apart.  Bevel wheel stops on pier side as shown.  Wheel stops 
shall be surfaced on the top edge and pier side or may be surfaced (S4S).

3.1.2   Fastening

Use washers of the size and type specified under all bolt heads and nuts in 
contact with wood.  Burr threads of all bolts after nuts have been finally 
tightened.  Vertical bolts shall have nuts on the lower end.  Where bolts 
are used to fasten timber to concrete, bolt members together when they are 
installed and retighten immediately prior to final acceptance of the 
contract.  All bolts shall have sufficient additional threading to provide 
at least 3/8 inch per foot thickness of timber for future retightening.

3.1.3   Antiseize Compound

Coat threads of bolt threads prior to applying washers and nuts.  Recoat 
bolt thread projection beyond nut after tightening.

3.2   FIELD TREATMENT

3.2.1   Timber Work

Field treat all cuts in treated timbers and all abrasions in accordance 
with AWPA M4.  Trim all cuts and abrasions before field treatment.  Paint 
all depressions or openings around bolt holes, joints, or daps including 
recesses formed by counterboring, with preservative treatment used for 
timber.  After the bolt is in place, fill with elastomeric sealant.

        -- End of Section --
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SECTION 02399

MARINE HARDWARE

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 148/A 148M (1993; Rev B) High Strength Steel Casting 
for Structural Purpose

ASTM A 479/A 479M (1996) Stainless Steel Bars and Shapes for 
Use in Boilers and Other Pressure Vessels

ASTM C 920 (1995) Elastomeric Joint Sealants

ASTM C 1107 (1997) Packaged, Dry, Hydraulic-Cement 
Grout (Nonshrink)

ASTM F 593 (1998) Stainless Steel Bolts, Hex Cap 
Screws, and Studs

ASTM F 594 (1991) Stainless Steel Nuts

ASTM F 844 (1998) Washers, Steel, Plain (Flat) 
Unhardened for General Use

ASTM F 1074 (1987; R 1994) Cleats, Welded Horn Type 

MILITARY SPECIFICATIONS (MS)

MIL-A-907 (Rev. E; Am. 2) Antiseize Thread Compound, 
High Temperature

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Marine hardware; FIO.

Bolts, nuts, and washers; FIO.

Sealants; FIO.
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SD-04 Drawings

Marine hardware; FIO.

Submit along with catalog cuts, templates, and erection and installation 
details, indicating thickness, type, grade, class of metal, and dimensions. 
Show construction details, reinforcement, anchorage, and installation with 
relation to wharf construction.

SD-13 Certificates

Marine hardware; FIO.

Bolts, nuts, and washers; FIO.

Sealants; FIO.

Submit certificates of compliances for above materials.

1.3   DELIVERY, STORAGE AND HANDLING

Protect from corrosion, deformation, and other types of damage.  Store 
items in an enclosed area free from contact with soil and weather.  All 
damaged items shall be replaced with new materials.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Cast Steel

ASTM A 148/A 148M, Grade 550-275 (80-40).

2.1.2   Small Cleats

ASTM F 1074, pad type, cast steel, 14-inch spread, with steel base, drilled 
with 4 countersunk holes for 3/4 inch diameter bolts.

2.1.3   Bollard

Bollard shall be cast steel, with two horns, 20 inches high, 24 inch square 
base drilled with four 1-1/2 inch countersunk holes for 1-1/4 inch 
stainless steel securing bolts, concrete filled.

2.1.4   Plates and Angles

ASTM A 479/A 479M, Type 316L, stainless steel for plates, angles and 
miscellaneous hardware.

2.1.5   Stainless Steel Bolts

ASTM F 593, Type 316 alloy.

2.1.6   Stainless Steel Nuts

ASTM F 594, Type 316 alloy.

2.1.7   Stainless Steel Washers
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ASTM F 844 for washers, except fabricate washers of Type 316 alloy 
stainless steel.

2.1.8   Antiseize Compound

MIL-A-907.

2.1.9   Sealants

ASTM C 920, Type S, one component, Grade P, pourable or self-leveling type 
sealant.

2.1.10   Non-Shrink Grout

ASTM C 1107, grout shall be nonmetallic.

PART 3   EXECUTION

3.1   INSTALLATION

Marine hardware shall be installed as indicated.  Countersunk bolt holes 
shall be filled with sealants.

3.1.1   Antiseize Compound

Coat threads of bolts prior to applying washers and nuts.  Recoat bolt 
thread projection beyond nut after tightening.

3.2   FIELD PAINTING

Painting of marine hardware surfaces shall be as specified in Section 09967 
COATING OF STEEL WATERFRONT STRUCTURES.

        -- End of Section --
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SECTION 02464

METAL SHEET PILING

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 6/A 6M (1995b) General Requirements for Rolled 
Structural Steel Bars, Plates, Shapes, and 
Sheet Piling

ASTM A 572/A 572M (1994c) High-Strength Low-Alloy 
Columbium-Vanadium Structural Steel 

1.2   SUBMITTALS

Government approval is required for all submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Metal Sheet Piling; FIO.

Detail drawings for sheet piling including fabricated sections shall show 
complete piling dimensions and details, driving sequence and location of 
installed piling.  Detail drawings shall include details and dimensions of 
templates and other temporary guide structures for installing piling.  
Detail drawings shall provide details of the method of handling piling to 
prevent permanent deflection, distortion or damage to piling interlocks. 

SD-07 Schedules

Pile Driving Equipment; FIO.

Complete descriptions of sheet piling driving equipment including hammers, 
extractors, protection caps and other installation appurtenances shall be 
submitted for approval prior to commencement of work.

SD-08 Statements

Pulling and Redriving; FIO.

The proposed method of pulling sheet piling shall be submitted and approved 
prior to pulling any piling.

SD-09 Reports
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Interlocked Joint Strength in Tension Test; FIO.

The procedure for testing sheet piling interlocked joint strength in 
tension shall be submitted and approved prior to testing piling.

Materials Tests; FIO.

Certified materials tests reports showing that sheet piling and appurtenant 
metal materials meet the specified requirements shall be submitted for each 
shipment and identified with specific lots prior to installing materials.  
Material test reports shall meet the requirements of ASTM A 6/A 6M.

SD-18 Records

Driving; FIO.

Records of the sheet piling driving operations shall be submitted after 
driving is completed.  These records shall provide a system of 
identification which shows the disposition of approved piling in the work, 
driving equipment performance data, piling penetration rate data, piling 
dimensions and top and bottom elevations of installed piling.  The format 
for driving records shall be as directed.

1.3   DELIVERY, STORAGE AND HANDLING

Materials delivered to the site shall be new and undamaged and shall be 
accompanied by certified test reports.  The manufacturer's logo and mill 
identification mark shall be provided on the sheet piling as required by 
the referenced specifications.  Sheet piling shall be stored and handled in 
the manner recommended by the manufacturer to prevent permanent deflection, 
distortion or damage to the interlocks.  Storage of sheet piling should 
also facilitate required inspection activities.  Sheet piling over 80 feet 
in length shall be handled using a minimum of two pickup points.

PART 2   PRODUCTS

2.1   METAL SHEET PILING

Metal sheet piling shall be hot-rolled steel sections conforming to ASTM A 
572/A 572M, Grade 50, Type I, II, III, IV, or combination thereof, 
interlocked joint strength in tension as shown.  The interlocks of sheet 
piling shall be free-sliding, provide a swing angle suitable for the 
intended installation but not less than 5 degrees when interlocked, and 
maintain continuous interlocking when installed.  Sheet piling including 
special fabricated sections shall be full-length sections of the dimensions 
shown.  Sheet piling shall be provided with standard pulling holes.

2.2   APPURTENANT METAL MATERIALS

Metal plates, shapes, bolts, nuts, tie rod system, and other appurtenant 
fabrication and installation materials shall conform to manufacturer's 
standards and to the requirements specified in the respective sheet piling 
standards and in Section 05500 MISCELLANEOUS METALS.

2.3   TESTS, INSPECTIONS, AND VERIFICATIONS

Requirements for material tests, workmanship and other measures for quality 
assurance shall be as specified and in Section 05500 MISCELLANEOUS METAL.

SECTION 02464  Page 3



IMPROVEMENTS TO TERN ISLAND USFWS

2.3.1   Materials Tests

Materials tests shall conform to the following requirements.  Sheet piling 
and appurtenant materials shall be tested and certified by the manufacturer 
to meet the specified chemical, mechanical and section property 
requirements prior to delivery to the site.  Testing of sheet piling for 
mechanical properties shall be performed after the completion of all 
rolling and forming operations.  Testing of sheet piling shall meet the 
requirements of ASTM A 6/A 6M.

2.3.2   Interlocked Joint Strength in Tension Test

The interlocked joint strength in tension test shall conform to the piling 
manufacturer's standard test, include testing at least two 3 inch long 
coupons taken randomly from different as-produced pilings of each heat and 
must be approved.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Pile Driving Equipment

Pile driving equipment shall conform to the following requirements.

3.1.1.1   Driving Hammers

Hammers shall be steam, air, or diesel drop, single-acting, double-acting, 
differential-acting, or vibratory type.  The driving energy of the hammers 
shall be as recommended by the manufacturer for the piling weights and 
subsurface materials to be encountered.

3.1.2   Placing and Driving

3.1.2.1   Placing

Any excavation required within the area where sheet pilings are to be 
installed shall be completed prior to placing sheet pilings.  Pilings shall 
be carefully located as shown.  Pilings shall be placed plumb with 
out-of-plumbness not exceeding 1/8 inch per foot of length and true to 
line.  Temporary wales, templates, or guide structures shall be provided to 
ensure that the pilings are placed and driven to the correct alignment.  At 
least two templates shall be used in placing each piling and the maximum 
spacing of templates shall not exceed 20 feet.  Pilings properly placed and 
driven shall be interlocked throughout their length with adjacent pilings 
to form a continuous diaphragm throughout the length or run of piling wall.

3.1.2.2   Driving

Prior to driving pilings in water a horizontal line shall be painted on 
both sides of each piling at a fixed distance from the bottom so that it 
shall be visible above the water line after installation.  This line shall 
indicate the profile of the bottom elevation of installed pilings and 
potential problem areas can be identified by abrupt changes in its 
elevation.  Pilings shall be driven with the proper size hammer and by 
approved methods so as not to subject the pilings to damage and to ensure 
proper interlocking throughout their lengths.  Driving hammers shall be 
maintained in proper alignment during driving operations by use of leads or 
guides attached to the hammer.  Caution shall be taken in the sustained use 
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of vibratory hammers when a hard driving condition is encountered to avoid 
interlock-melt or damages.  The use of vibratory hammers should be 
discontinued and impact hammers employed when the penetration rate due to 
vibratory loading is one foot or less per minute.  A protecting cap shall 
be employed in driving when using impact hammers to prevent damage to the 
tops of pilings.  Pilings damaged during driving or driven out of interlock 
shall be removed and replaced at the Contractor's expense.  Pilings shall 
be driven without the aid of a water jet unless otherwise authorized.  
Adequate precautions shall be taken to ensure that pilings are driven 
plumb.  If at any time the forward or leading edge of the piling wall is 
found to be out-of-plumb in the plane of the wall the piling being driven 
shall be driven to the required depth and tapered pilings shall be provided 
and driven to interlock with the out-of-plumb leading edge or other 
approved corrective measures shall be taken to insure the plumbness of 
succeeding pilings.  The maximum permissible taper for any tapered piling 
shall be 1/8 inch per foot of length.  Pilings in each run or continuous 
length of piling wall shall be driven alternately in increments of depth to 
the required depth or elevation.  No piling shall be driven to a lower 
elevation than those behind it in the same run except when the pilings 
behind it cannot be driven deeper.  If the piling next to the one being 
driven tends to follow below final elevation it may be pinned to the next 
adjacent piling.  If obstructions restrict driving a piling to the 
specified penetration the obstructions shall be removed or penetrated with 
a chisel beam.  If the Contractor demonstrates that removal or penetration 
is impractical the Contractor shall make changes in the design alignment of 
the piling structure as directed to insure the adequacy and stability of 
the structure.  Pilings shall be driven to depths shown and shall extend up 
to the elevation indicated for the top of pilings.  A tolerance of 2 inches 
above the indicated top elevation will be permitted.  Pilings shall not be 
driven within 100 feet of concrete less than 7 days old.

3.1.3   Cutting-Off and Splicing

Pilings driven to refusal or to the point where additional penetration 
cannot be attained and are extending above the required top elevation in 
excess of the specified tolerance shall be cut off to the required 
elevation.  Pilings driven below the required top elevation and pilings 
damaged by driving and cut off to permit further driving shall be extended 
as required to reach the top elevation by splicing when directed at no 
additional cost to the Government.  Pilings adjoining spliced pilings shall 
be full length unless otherwise approved.  Ends of pilings to be spliced 
shall be squared before splicing to eliminate dips or camber.  Pilings 
shall be spliced together with concentric alignment of the interlocks so 
that there are no discontinuities, dips or camber at the abutting 
interlocks.  Spliced pilings shall be free sliding and able to obtain the 
maximum swing with contiguous pilings.  The tops of pilings excessively 
battered during driving shall be trimmed when directed at no cost to the 
Government.  Piling cut-offs shall become the property of the Contractor 
and shall be removed from the site.  The Contractor shall cut holes in 
pilings for bolts, rods, drains or utilities as shown or as directed.  All 
cutting shall be done in a neat and workmanlike manner.  A straight edge 
shall be used in cuts made by burning to avoid abrupt nicks.  Bolt holes in 
steel piling shall be drilled or may be burned and reamed by approved 
methods which will not damage the surrounding metal.  Holes other than bolt 
holes shall be reasonably smooth and the proper size for rods and other 
items to be inserted.

3.1.4   Inspection of Driven Piling
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The Contractor shall inspect the interlocked joints of driven pilings 
extending above ground.  Pilings found to be out of interlock shall be 
removed and replaced at the Contractor's expense.

3.1.5   Pulling and Redriving

In the pulling and redriving of piles as directed, the Contractor shall 
pull selected pilings after driving to determine the condition of the 
underground portions of pilings.  Any piling so pulled and found to be 
damaged to the extent that its usefulness in the structure is impaired 
shall be removed and replaced at the Contractor's expense.  Pilings pulled 
and found to be in satisfactory condition shall be redriven when directed.

       -- End of Section --
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SECTION 03202

FUSION BONDED EPOXY REINFORCEMENT

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ACI INTERNATIONAL (ACI)

ACI 301 (1996) Structural Concrete

ACI 315 (1994) Details and Detailing of Concrete 
Reinforcement

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 82 (1995; Rev. A) Steel Wire, Plain, for 
Concrete Reinforcement

ASTM A 496 (1997) Steel Wire, Deformed, for Concrete 
Reinforcement

ASTM A 615/A 615M (1996a) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement

ASTM A 934/A 934M (1997) Epoxy-Coated Prefabricated Steel 
Reinforcing Bars

AMERICAN WELDING SOCIETY (AWS)

AWS D1.4 (1998) Structural Welding Code - 
Reinforcing Steel

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC VIS 1 (1989) Visual Standard for Abrasive Blast 
Cleaned Steel (Standard Reference 
Photographs)

SSPC SP 10 (1994) Near-White Blast Cleaning

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings
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Reinforcing steel; FIO.

ACI 315.  Indicate bending diagrams, assembly diagrams, splicing and laps 
of bars, shapes, dimensions, and details of bar reinforcing, accessories, 
and concrete cover.  Do not scale dimensions from structural drawings to 
determine lengths of reinforcing bars.  Reproductions of contract drawings 
are unacceptable.

SD-08 Statements

Patching; FIO.

Submit manufacturer's printed instructions for patching damaged epoxy 
coating.

SD-13 Certificates

Coated steel reinforcing bars; FIO.

Coating material; FIO.

Batch designations of powder coating; FIO.

Coating application plant; FIO.

Submit certificates of compliances for the above items.

1.3   IDENTIFICATION

1.3.1   Quality Assurance Codes

Place identification tags of quality assurance codes on all epoxy coated 
reinforcing steel bars or bundles.  The codes shall certify compliance, 
date of fabrication, date of coating, the powder lot number, and the 
quality assurance testing performed.  These tags shall stay on the steel 
until it is delivered to the job site.

1.3.2   Maintenance

Maintain the identification of all steel reinforcing bars throughout the 
fabrication and coating process to the point of shipment.

1.4   DELIVERY, STORAGE, AND HANDLING

1.4.1   Packing and Shipping

Schedule deliveries of coated bars to coordinate with scheduled bar 
placement.  The manufacturer has packed and transported the coated bars and 
fabricated assemblies to prevent damage to the epoxy coating.  Upon 
delivery, support the coated bars to prevent excessive distortion.

1.4.2   Transporting and Handling

Transport and handle coated steel reinforcing bars with care.  Handle 
coated bars with equipment with padded contact areas.  Bundle bands shall 
be padded, or suitable banding used to prevent damage to the coating.  Lift 
bundles of coated bars with a strong back, spreader bar, multiple supports, 
or a platform bridge to prevent bar-to-bar abrasion from sags in the 
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bundles.  Do not drop or drag the coated steel reinforcing bars or bundles.

1.4.3   Storage and Protection

1.4.3.1   Location and Protective Cover

Store coated bars as close as possible to the area where they will be 
placed.  Protect bars from sunlight, salt spray, and weather exposure.  
Cover bars that must be stored outdoors with opaque polyethylene sheeting, 
allow for air circulation around the bars, and protect identification tags 
on the bars and assemblies.  Store bars and assemblies so that they are not 
distorted.

1.4.3.2   Placing and Stacking

Store coated steel reinforcing bars off the ground on protective cribbing, 
and place timbers between bundles when stacking is necessary.  Space 
supports to prevent sags in the bundles.

PART 2   PRODUCTS

2.1   REINFORCEMENT

2.1.1   Fusion Bonded Epoxy Reinforcing Bars

ACI 301 and as specified.  ASTM A 615/A 615M with the bars marked A, Grade 
60; cut to specified lengths and fabricated prior to coating, epoxy coated 
to ASTM A 934/A 934M, and surface cleaning comparison with SSPC VIS 1.

2.1.2   Wire

ASTM A 82 or ASTM A 496.

2.1.3   Reinforcing Bar Supports

Provide bar ties and supports of coated or noncorrodible material.

2.1.4   Patching Material

Two-part epoxy patching material, compatible with the coating, inert in 
concrete, and recommended by the powder coating manufacturer.

2.2   FABRICATION

2.2.1   Shop Assembly

Cut, bend, weld in accordance with AWS D1.4, or tie bar assemblies before 
coating.

2.2.2   Abrasive Blasting

Clean the surface of the steel reinforcing bars by abrasive blast steel 
grit to near white metal in accordance with SSPC SP 10.

2.2.3   Coating Thickness

The coating thickness after curing shall be 7 to 12 mils for #3 through #5 
bars and 9 to 17 mils for #6 through #18 bars.  Coating thickness in excess 
of these requirements on the inside radius of the bends are permissible.
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PART 3   EXECUTION

3.1   FIELD BENDING AND CUTTING

3.1.1   Bending

Field bending shall be minimized.  When field bending is unavoidable, the 
bend shall be equal to or greater than 8d (8 times the diameter of the bar) 
to minimize damage to the coating.  Prefabricated rebar that is bent shall 
be inspected and determination made to accept, repair, or replace the bar.  
No coated rebar shall be bent more than once near the same location.

3.1.2   Cutting

Any coated rebar that must be cut on the job site shall be repaired with 
patching material.

3.2   PERMISSIBLE COATING DAMAGE AND REPAIR OF DAMAGED COATING

3.2.1   Repair Procedure

Coating damage discernible to a person with normal or corrected vision 
shall be repaired with patching material in accordance with the written 
recommendations of the patching material manufacturer.  Remove all rust by 
suitable means before application of the patching material.

3.2.2   Basis for Rejection

When the extent of coating damage exceeds 2 percent of the surface area of 
the coated steel reinforcing bar in any one foot length, the coated bar 
shall be rejected.

3.2.3   Basis for On-site Repair

When the extent of coating damage does not exceed 2 percent of the surface 
area in any one foot length, all damaged coating discernible to a person 
with normal or corrected vision shall be repaired with patching material.

3.2.4   Minimum Thickness of Repair Patch Material

Repaired areas shall have a minimum coating thickness of 10 mils.

3.3   REJECTION

Coated steel reinforcing bars that do not meet the requirements shall be 
rejected and marked with orange paint.  New coated reinforcing bars shall 
be provided at no additional cost to the Government.

3.4   REQUIREMENTS FOR FIELD APPLYING PATCHING MATERIAL

3.4.1   Application Instructions

Apply patching material in strict accordance with the written instructions 
furnished by the patching material manufacturer.

3.4.2   Mixing of Liquid Patching Material

The mixing ratio of the two components of the liquid patching material is 
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typically 1 part A to 1 part B by volume, although some products do vary 
from this ratio.  Stir each thoroughly before combining.  Combine the two 
parts and mix thoroughly until a uniform color is obtained.  If the 
components are mixed in an incorrect proportion or not thoroughly mixed, 
the coating will not cure properly and remain tacky.

3.4.3   Pot Life

The pot life of the combined material varies for different patch materials 
from about 20 minutes to 8 hours at 77F.  The pot life will be shortened 
significantly as the ambient temperature increases.  The manufacturer shall 
provide a table of pot life as a function of temperature and humidity.

3.4.4   Cleaning

Prepare the damaged coating area on the steel reinforcing bars by first 
removing moisture and then cleaning any oil, grease, dust, rust and damaged 
coating from the area to be repaired.  To remove oils and grease, use only 
safety solvents which do not leave a residue.  Do not use solvents such as 
gasoline or kerosene.  Use a wire brush or other suitable means to remove 
dust, scale, rust and damaged coating from the surface.

3.4.5   Bar Preparation

Clean the steel reinforcing bar surface to be repaired to an SSPC-SP10, 
near white metal finish.  Use a hand held power wire wheel to accomplish 
this.  Remove all traces of grit, dust and slags from welds.  The patching 
material shall be applied to a clean, dry surface to adhere properly.

3.4.6   Application Technique

Apply the patch material by brush or roller.  Do not thin the patching 
material with solvent.  Do not coat surfaces within 0.5 inch of the toe of 
the welds prior to welding 

3.4.7   Curing Time

Allow the coating to fully cure, not less than 8 hours, before concrete 
installation.

3.4.8   Precipitation

Do not apply patching material during raining conditions.  All patching 
material contaminated within 4 hours within application shall be removed 
and new patching material applied.

3.5   PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS

ACI 301.  Provide bars, wire fabric, wire ties, supports, and other devices 
necessary to install and secure reinforcement.  Use vibrators equipped with 
non-metallic or rubber heads.

3.5.1   Reinforcement Supports

Place reinforcement and secure with galvanized or noncorrodible chairs, 
spacers, or metal hangers.  For supporting reinforcement on the ground, use 
concrete or other noncorrodible material, having a compressive strength 
equal to or greater than the concrete being placed.
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3.5.2   Splicing

AWS D1.4.  Welded splices shall be approved prior to use.

        -- End of Section --
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SECTION 03311

MARINE CONCRETE

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M182 (1991; R 1996) Burlap Cloth Made From Jute 
or Kenaf

ACI INTERNATIONAL (ACI)

ACI 117 (1990) Tolerances for Concrete 
Construction and Materials

ACI 121R (1985) Quality Assurance Systems for 
Concrete Construction

ACI 201.2R (1992) Durable Concrete

ACI 211.1 (1991) Selecting Proportions for Normal, 
Heavyweight, and Mass Concrete

ACI 214 (1977; R 1989) Evaluation of Strength Test 
Results of Concrete

ACI 301 (1996) Structural Concrete

ACI 304R (1989) Measuring, Mixing, Transporting, 
and Placing Concrete

ACI 304.2R (1996) Placing Concrete by Pumping Methods

ACI 305R (1991) Hot Weather Concreting

ACI 308 (1992) Curing Concrete

ACI 311.1R (1992) ACI Manual of Concrete Inspection

ACI 309R (1996) Consolidation of Concrete

ACI 347R (1994) Formwork for Concrete

ACI SP-2 (1992) ACI Manual of Concrete Inspection

ACI SP-15 (1995) Structural Concrete for Buildings 
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ACI 301 with Selected ACI and ASTM 
References

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 934/A 934M (1997) Epoxy-Coated Prefabricated Steel 
Reinforcing Bars

ASTM C 31/C 31M (1996) Making and Curing Concrete Test 
Specimens in the Field

ASTM C 33 (1997) Concrete Aggregates

ASTM C 39 (1996) Compressive Strength of Cylindrical 
Concrete Specimens

ASTM C 42 (1994) Obtaining and Testing Drilled Cores 
and Sawed Beams of Concrete

ASTM C 94 (1997) Ready-Mixed Concrete

ASTM C 138 (1992) Unit Weight, Yield, and Air Content 
(Gravimetric) of Concrete

ASTM C 143 (1990; Rev. A) Slump of Hydraulic Cement 
Concrete

ASTM C 150 (1997) Portland Cement

ASTM C 171 (1997) Sheet Materials for Curing Concrete

ASTM C 172 (1997) Sampling Freshly Mixed Concrete

ASTM C 173 (1994; Rev. A) Air Content of Freshly 
Mixed Concrete by the Volumetric Method

ASTM C 227 (1990) Potential Alkali Reactivity of 
Cement-Aggregate Combinations (Mortar-Bar 
Method)

ASTM C 231 (1997) Air Content of Freshly Mixed 
Concrete by the Pressure Method

ASTM C 260 (1995) Air-Entraining Admixtures for 
Concrete

ASTM C 295 (1990) Petrographic Examination of 
Aggregates for Concrete

ASTM C 309 (1997) Liquid Membrane-Forming Compounds 
for Curing Concrete

ASTM C 441 (1996) Effectiveness of Mineral Admixtures 
or Ground Blast-Furnace Slag in Preventing 
Excessive Expansion of Concrete Due to 
Alkali-Silica Reaction

ASTM C 494 (1992) Chemical Admixtures for Concrete
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ASTM C 496 (1996) Splitting Tensile Strength of 
Cylindrical Concrete Specimens

ASTM C 595 (1997) Blended Hydraulic Cements

ASTM C 597 (1983; R 1991) Pulse Velocity Through 
Concrete

ASTM C 618 (1997) Coal Fly Ash and Raw or Calcined 
Natural Pozzolan for Use as a Mineral 
Admixture in Concrete

ASTM C 805 (1994) Rebound Number of Hardened Concrete

ASTM C 920 (1995) Elastomeric Joint Sealants

ASTM C 989 (1997) Ground Granulated Blast-Furnace 
Slag for Use in Concrete and Mortars

ASTM C 1017 (1992) Chemical Admixtures for Use in 
Producing Flowing Concrete

ASTM C 1064 (1986; R 1993) Temperature of Freshly 
Mixed Portland Cement Concrete

ASTM C 1077 (1997) Laboratories Testing Concrete and 
Concrete Aggregates for Use in 
Construction and Criteria for Laboratory 
Evaluation

ASTM C 1107 (1997) Packaged, Dry, Hydraulic-Cement 
Grout (Nonshrink)

ASTM C 1157 (1994; Rev. A) Blended Hydraulic Cement

ASTM C 1202 (1997) Electrical Indication of Concrete's 
Ability to Resist Chloride Ion Penetration

ASTM C 1218/C 1218M (1997) Water-Soluble Chloride in Mortar 
and Concrete

ASTM C 1240 (1997) Silica Fume for Use in 
Hydraulic-Cement Concrete and Mortar

ASTM C 1260 (1994) Potential Alkali Reactivity of 
Aggregates (Mortar-Bar Method)

ASTM D 512 (1989; R 1994) Chloride Ion in Water

ASTM D 516 (1990; R 1995) Sulfate Ion in Water

ASTM D 1179 (1993) Fluoride Ion in Water

ASTM D 1190 (1996) Concrete Joint Sealer, Hot-Applied 
Elastic Type

ASTM D 1339 (1990) Sulfite in Water

ASTM D 1751 (1983; R 1991) Preformed Expansion Joint 
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Filler for Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM D 1752 (1984; R 1996) Preformed Sponge Rubber and 
Cork Expansion Joint Fillers for Concrete 
Paving and Structural Construction

ASTM D 3034 (1998) Type PSM Poly (Vinyl Chloride) 
(PVC) Sewer Pipe and Fittings

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic 
Pipes Using Flexible Elastomeric Seals

ASTM D 3867 (1990) Nitrite-Nitrate in Water

ASTM E 329 (1995c) Agencies Engaged in the Testing 
and/or Inspection of Materials Used in 
Construction 

ASTM F 477 (1996a) Elastomeric Seals (Gaskets) for 
Jointing Plastic Pipe

1.2   DEFINITIONS

a.  "Blending size" is an aggregate that complies with the quality 
requirements in ASTM C 33 and paragraph entitled "Aggregates" and 
as modified herein and can be blended with coarse and fine 
aggregate to produce a well graded combined grading.

b.  "Cementitious material" as used herein shall include portland 
cement, pozzolan, fly ash, ground granulated blast-furnace slag, 
and silica fume.

c.  "Design strength" (f'c) is the specified compressive strength of 
concrete to meet structural design criteria.

d.  "Marine concrete" is that concrete that will be in contact with or 
subject to submersion, tidal variations, splash, or spray from 
water in navigable waterways.

e.  "Mixture proportioning" is a description of the proportions of a 
concrete mixture that were selected to enable it to meet the 
performance durability requirements, constructability 
requirements, and the initial and life-cycle cost goals.

f.  "Mixture proportions" is the concrete supplier's by-mass 
proportions to replicate the mixture design.

g.  "Pozzolan" is a silicious or silicious and aluminous material, 
which in itself possesses little or no cementitious value but 
will, in finely divided form and in the presence of moisture, 
chemically react with calcium hydroxide at ordinary temperatures 
to form compounds possessing cementitious properties.

h.  "Field test strength" (fcr) is the required compressive strength 
of concrete to meet structural and durability criteria.  Determine 
(fcr) during mixture proportioning process.
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1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Mixture design; FIO.

Materials for curing; FIO.

Joint Sealants; FIO.

Joint Filler; FIO.

Epoxy coatings; FIO

Non-shrink grout; FIO

Preformed joint filler; FIO

Submit mixture design and materials for curing.

SD-04 Drawings

Formwork; FIO.

Construction joints; FIO.

Reproduction of contract drawings are not acceptable.

SD-09 Reports

Concrete mixture proportions; FIO.

Fly ash; FIO.

Natural pozzolan; FIO.

Ground iron blast-furnace slag; FIO.

Silica fume; FIO.

Aggregates; FIO.

Admixtures; FIO.

Cement; FIO.

Water; FIO.

Curing Compound; FIO.

Certified copies of laboratory test reports, including mill tests and all 
other test data for above materials used in this project.

SD-13 Certificates
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Curing concrete elements; FIO.

Form removal schedule; FIO.

Concrete placement and compaction; FIO.

Silica fume manufacturer's supplier representative; FIO.

Quality assurance; FIO.

Field testing technician and testing agency; FIO.

Mixture designs; FIO.

Submit certificates of compliances for the above items.

1.4   MODIFICATION OF REFERENCES

Accomplish work in accordance with ACI publications except as modified 
herein.  Consider the advisory or recommended provisions to be mandatory, 
as though the word "shall" had been substituted for the words "should" or 
"could" or "may," wherever they appear.  Interpret reference to the 
"Building Official," the "Structural Engineer," and the 
"Architect/Engineer" to mean the Contracting Officer.

1.5   DELIVERY, STORAGE, AND HANDLING

Do not deliver concrete until vapor barrier, forms, reinforcement, embedded 
items, and chamfer strips are in place and ready for concrete placement. 
ACI 301 and ASTM A 934/A 934M for job site storage of materials.  Store 
reinforcement of different sizes and shapes in separate piles or racks 
raised above the ground.  Protect materials from contaminants such as 
grease, oil, and dirt.  Ensure materials can be accurately identified after 
bundles are broken and tags removed.

1.6   QUALITY ASSURANCE

1.6.1   Concrete Mixture Design

At least 30 days prior to concrete placement, submit proportions for a 
concrete mixture for each strength and type of concrete.  Submit a complete 
list of materials including type; brand; source and amount of cement, 
aggregate, fly ash, (or slag pozzolans), silica fume, ground slag, 
polypropylene fibers, anti-washout and other admixtures for underwater 
concreting, corrosion inhibitors; and applicable reference specifications.  
Submit additional data regarding concrete aggregates if the source of 
aggregate changes.  Submittal shall clearly indicate where each mixture 
will be used when more than one mix design is submitted.  An identical 
concrete mixture previously approved within the past 12 months, may be used 
without further approval, if copies of the previous approval and aggregate, 
fly ash, silica fume, and pozzolan test results are submitted.  The 
approval of aggregate, fly ash, silica fume, and pozzolan tests results 
shall have been within 6 months of submittal date.  Obtain acknowledgement 
of receipt prior to concrete placement.  The mixture shall be prepared by 
an accredited laboratory experienced in this field and under the direction 
of a licensed/registered civil engineer, who shall sign all reports and 
designs.
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1.6.2   Drawings

1.6.2.1   Formwork

ACI 347R.  Include design calculations indicating arrangement of forms, 
sizes and grades of supports (lumber), panels, and related components.  
Indicate placement schedule, construction, and location and method of 
forming control joints.  Include locations of inserts, pipework, sleeves, 
and other embedded items.  Furnish drawings and descriptions of shoring and 
reshoring methods proposed for slabs, and other horizontal concrete members.

1.6.3   Certificates

1.6.3.1   Curing Concrete Elements

Submit proposed materials and methods for curing concrete elements.

1.6.3.2   Form Removal Schedule

Submit schedule for form removal indicating element and minimum length of 
time for form removal.  Submit technical literature of forming material or 
liner, form release agent, form ties, and gasketing to prevent leakage at 
form and construction joints.  Provide a full description of materials and 
methods to be used to patch form-tie holes.

1.6.3.3   Concrete Placement and Compaction

a.  Submit technical literature for equipment and methods proposed for 
use in placing concrete.  Include pumping or conveying equipment 
including type, size and material for pipe, valve characteristics, 
and the maximum length and height concrete will be pumped.  No 
adjustments shall be made to the mixture design to facilitate 
pumping.

b.  Submit technical literature for equipment and methods proposed for 
vibrating and compacting concrete.  Submittal shall include 
technical literature describing the equipment including vibrator 
diameter, length, frequency, amplitude, centrifugal force, and 
manufacturer's description of the radius of influence under load. 
Where flat work is to be cast, provide similar information 
relative to the proposed compacting screed or other method to 
ensure dense placement.

1.6.3.4   Silica Fume Manufacturer's Supplier Representative

Provide statement that the manufacturer's supplier representative will be 
present at batch plant to ensure proper mixture, including high range water 
reducer, and batching methods.

1.6.3.5   Quality Assurance

Develop and submit for approval a quality control plan in accordance with 
the guidelines of ACI 121R and as specified herein.  The plan shall include 
plans for the concrete supplier, the reinforcing steel supplier, and 
installer.  Maintain a copy of ACI SP-15 and CRSI Manual of Practice at the 
project site.

1.6.3.6   Field Testing Technician and Testing Agency
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Submit data on qualifications of proposed testing agency and technicians 
for approval by the Contracting Officer prior to performing any work.

a.  Work on concrete under this contract shall be performed by an ACI 
Concrete Field Testing Technician Grade 1 or Grade 2 qualified in 
accordance with ACI SP-2 or equivalent.  Equivalent certification 
programs shall include requirements for written and performance 
examinations as stipulated in ACI SP-2.

b.  Testing agencies that perform testing services on reinforcing 
steel shall meet the requirements of ASTM E 329.

c.  Testing agencies that perform testing services on concrete 
materials shall meet the requirements of ASTM C 1077.

1.6.3.7   Mixture Designs

Provide a detailed report of materials and methods used, test results, and 
the field test strength (fcr) for marine concrete required to meet 
durability requirements.

1.6.4   Test Reports

1.6.4.1   Concrete Mixture Proportions

a.  Submit copies of test reports by independent test labs conforming 
to ASTM C 1077 showing that the mixture has been successfully 
tested to produce concrete with the properties specified and that 
mixture will be suitable for the job conditions.  Test reports 
shall be submitted along with the concrete mixture proportions.  
Obtain approval before concrete placement.

b.  Fully describe the processes and methodology whereby mixture 
proportions were developed and tested and how proportions will be 
adjusted during progress of the work to achieve, as closely as 
possible, the designated levels of relevant properties.   

1.6.4.2   Fly Ash and Natural Pozzolan

Submit test results in accordance with ASTM C 618.  Submit test results 
performed within 6 months of submittal date.

1.6.4.3   Ground Iron Blast-Furnace Slag

Submit test results in accordance with ASTM C 989 for ground iron 
blast-furnace slag.  Submit test results performed within 6 months of 
submittal date.

1.6.4.4   Silica Fume

Submit test results in accordance with ASTM C 1240 for silica fume.   Data 
shall be based upon tests performed within 6 months of submittal.

1.6.4.5   Aggregates

Submit test results for aggregate quality in accordance with ASTM C 33, and 
the combined graduation curve for grading proposed for use in the work and 
used in the mixture qualification, and ASTM C 295 for results of 
petrographic examination.  Where there is potential for alkali-silica 
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reaction, provide results of tests conducted in accordance with ASTM C 227 
or ASTM C 1260.  Submit results of all tests during progress of the work in 
tabular and graphical form as noted above, describing the cumulative 
combined aggregate grading and the percent of the combined aggregate 
retained on each sieve.

1.6.4.6   Admixtures

Submit test results in accordance with ASTM C 494 and ASTM C 1017 for 
concrete admixtures, ASTM C 260 for air-entraining agent, and 
manufacturer's literature and test reports for corrosion inhibitor and 
anti-washout admixture.  Submitted data shall be based upon tests performed 
within 6 months of submittal.

1.6.4.7   Cement

Submit test results in accordance with ASTM C 150 portland cement and/or 
ASTM C 595 and ASTM C 1157 for blended cement.  Submit current mil data.

1.6.4.8   Water

Submit test results in accordance with ASTM D 512 and ASTM D 516.

PART 2   PRODUCTS

2.1   CONCRETE

2.1.1   Durability and Strength

ACI 201.2R and ACI 211.1.  For structural elements to be exposed in a 
marine environment, adjust the concrete 28-day design strength to produce 
concrete of minimum design strength (f'c) of 5000 psi.

2.1.2   Contractor-Furnished Mixture Proportions

a.  Strength and Water-Cementitious Materials Ratio.  Strength 
requirements shall be based on 28-day compressive strength 
determined on 6 by 12 inch cylindrical specimens in accordance 
with ASTM C 39.  The specified compressive strength of the 
concrete (f'c) for each portion of the structure shall meet the 
requirements in the contract documents.

b.  The mixture proportions for marine concrete shall be developed by 
the Contractor to produce the design strength (f'c) and to provide 
durability, workability, and mixture consistency to facilitate 
placement, compaction into the forms and around reinforcement 
without segregation or bleeding.  The requirements for durability 
consideration specified in Table 1 and subparagraph "f" below 
shall be incorporated in the mixture proportions.
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                          Table 1 - Concrete Quality Requirements

                                         Minimum        Minimum
                                         quantity of    quantity of
                                         cementitious   portland
                Exposure        Maximum  material       cement
Zone           Condition        W/CM     lb/yd3         lb/yd3     

Submerged (1)   Directly         0.40       675            505
and tidal (2)   exposed to
                salt water
__________________________________________________________________
Splash (3)      Directly         0.40       675            505
                exposed to
                salt water
__________________________________________________________________
Atmospheric (4) Directly         0.40       675            505
                exposed to
                marine
                atmosphere
__________________________________________________________________

c.  The maximum mass of fly ash, natural pozzolans, ground granulated 
blast-furnace slag, or silica fume that is included in the 
calculation of water-to-cementitious materials ratio shall not 
exceed the following limits:

(1)  Fly ash shall not be used for more than 25 percent by mass of 
the cementitious material.  The fly ash and other pozzolans 
present in a Type IP or IPM blended cement, ASTM C 595, shall be 
included in the calculated percentage.  If fly ash or other 
pozzolan is used in concrete with slag, the portland cement shall 
not be less than 50 percent of the total mass of cementitious 
materials.  A higher percentage of fly ash may be used if tests 
are made using actual job materials to ascertain the early and 
later age strengths and durability performance specified, and the 
use is approved by the Contracting Officer.

(2)  The weight of ground granulated blast-furnace slag conforming 
to ASTM C 989 shall not exceed 50 percent of the weight of cement. 
The slag used in manufacture of a Type IS or ISM blended hydraulic 
cement conforming to ASTM C 595 shall be included in the 
calculated percentage.  Higher percentage of ground granulated 
blast-furnace slag may be used if tests are made using actual job 
materials to ascertain the early and later age strengths and 
durability performance specified, and the use is approved by the 
owner.

(3)  The maximum silica fume content shall not exceed 10 percent 
by mass of the cementitious material.  The silica fume shall 
originate from the manufacture of silicon metal and ferro-silicon 
alloys.  A high-range water reducer shall be used with silica fume 
for proper dispersion of the silica fume.

(4)  The minimum amount of portland cement is 50 percent of the 
total mass of cementitious material.

d.  Air Content.  Concrete that will be subject to destructive 
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exposure (other than loading and wear in a passive environment) 
such as freezing and thawing, severe weathering, or deicing 
chemicals shall be air entrained and shall conform to the air 
limits specified in ACI 301.

e.  Slump.  The concrete mixture shall be proportioned to have, at the 
point of deposit, a maximum slump of 4 inches as determined by 
ASTM C 143.  Where an ASTM C 494, Type F or G admixture is used, 
the slump after the addition of the admixture shall be no less than
6 inches nor greater than 8 inches.  Slump tolerances shall comply 
with the requirements of ACI 117.

f.  Chloride Ion Penetration.  To ensure the durability of concrete in 
marine environment, concrete shall be proportioned to have the 
chloride ion penetration test in accordance with ASTM C 1202, and 
be below 750 coulombs for concrete specimens tested at 28 days.

2.1.3   Required Average Strength of Concrete

The minimum compressive strength (fcr) of the selected mixture shall equal 
or exceed the strength required under ACI 301 for laboratory mixture 
designs and which passes the test indicated in the subparagraph entitled 
"Chloride Ion Penetration."  The average compressive strength produced 
under field tests shall be the minimum compressive strength (fcr) required 
during construction.

2.1.4   Tremie Concrete Proportion

ACI 304R, Chapter 8.  Concrete to be placed by the tremie process shall 
flow readily and yet be cohesive enough not to segregate.  Cementitious 
materials shall be not less than 600 pounds per cubic yard of which 
pozzolan shall be 15 percent of the cementitious material weight to improve 
flow characteristics, maximum ratio of water to cement plus pozzolan of 
0.45, a slump of 6 to 9 inches.  Maximum aggregate shall be 3/4 inch; fine 
aggregate content of 45 to 55 percent by volume of total aggregate.  
Accomplish entrained air content of up to 5 percent using an air-entraining 
admixture.  Water reducing or set retarding admixtures shall be used to 
reduce water content to provide a cohesive yet high slump concrete; cement 
content shall not be reduced.  Maintain as high a slump as possible for as 
long as possible so blockage does not develop in the tremie and so concrete 
continues to flow freely after exiting the pipe.

2.2   MATERIALS

2.2.1   Cement

ASTM C 150, Type II and/or ASTM C 595, Type IP(MS) or IS(MS) and ASTM C 
1157, Type MS blended cement except as modified herein.  The tricalcium 
aluminate (C3A) content shall not be less than 4 percent to provide 
protection for the reinforcement and shall not be more than 8 percent to 
obtain concrete that is resistant to sulfate attack.  Blended cements shall 
consist of a mixture of ASTM C 150 cement and one of the following 
materials:  ASTM C 618 pozzolan or fly ash, or ASTM C 989 ground granulated 
blast-furnace slag.  Use one manufacturer for each type of cement, ground 
slag, fly ash, and pozzolan.

2.2.1.1   Fly Ash and Pozzolan

ASTM C 618, Type N, F, or C, except that the maximum allowable loss on 
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ignition shall be 6 percent for Types N and F.  Add with cement.

2.2.1.2   Ground Iron Blast-Furnace Slag

ASTM C 989, Grade 120.

2.2.1.3   Silica Fume

ASTM C 1240.

2.2.2   Water

Water shall comply with the requirements of ASTM C 94 and the chloride and 
sulfate limits in accordance with ASTM D 512 and ASTM D 516.  Mixing water 
shall not contain more than 500 parts per million of chlorides as Cl and 
not more than 100 parts per million of sulfates as SO4.  Water shall be 
free from injurious amounts of oils, acids, alkalies, salts, and organic 
materials.  Where water from reprocessed concrete is proposed for use in 
the work, submit results of tests to verify that the treatment has negated 
adverse effects of deleterious materials.

2.2.3   Aggregates

ASTM C 33, except as modified herein.

a.  The combined aggregates in the mixture (coarse, fine, and blending 
sizes) shall be well graded from the coarsest to the finest with 
not more than 18 percent nor less than 8 percent, unless otherwise 
permitted, of the combined aggregate retained on any individual 
sieve with the exceptions that the No. 50 may have less than 8 
percent retained, sieves finer than No. 50 shall have less than 8 
percent retained, and the coarsest sieve may have less than 8 
percent retained.  Use blending sizes where necessary, to provide 
a well graded combined aggregate.  Reports of individual 
aggregates shall include standard concrete aggregate sieve sizes 
including 1 1/2 inches, one inch, 3/4 inch, 1/2 inch, 3/8 inch, 
No. 4, No. 8, No. 16, No. 30, No. 50, and No. 100.

b.  Provide aggregates for exposed concrete from one source, 
ASTM C 227.  Do not provide aggregates that react deleteriously 
with alkalies in cement.  Refer to appendix, paragraph entitled 
"Test Method C227" of ASTM C 33 for expansion limits.  Provide 
aggregate containing no deleterious material properties as 
identified by ASTM C 295.

c.  Where a size designation is indicated, that designation indicates 
the nominal maximum size of the coarse aggregate.

d.  Aggregate may contain materials deleteriously reactive with 
alkalies in the cement, if cement contains less than 0.60 percent 
alkalies (percent Na2O plus .658 percent K2O).  Provide a material 
such as fly ash, slag, or silica fume as specified to be effective 
in preventing harmful expansion due to alkali-aggregate reaction 
by ASTM C 441.

e.  Where historical data is used, provide aggregates from the same 
sources having the same size ranges as those used in the concrete 
represented by historical data.
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f.  Marine aggregate may be used when conforming to ASTM C 33 and if 
it originates from the up-current side of the land mass and it has 
been washed by the fresh water so that the total chloride and 
sulfate content of the concrete mixture does not exceed the limits 
defined herein.

2.2.4   Non-shrink Grout

ASTM C 1107.

2.2.5   Admixtures

a.  Provide chemical admixtures that comply with the requirements 
shown below and in accordance with manufacturer's recommendations, 
and appropriate for the climatic conditions and the construction 
needs.  Do not use calcium chloride or admixtures containing 
chlorides from other than impurities from admixture ingredients.

b.  Provide minimum concentrations of corrosion-inducing chemicals as 
shown in Table 2 below.  For concrete that may be in contact with 
prestressing steel tendons, the concentration shall not exceed 60 
percent of the limits given in Table 2.  For the concentration in 
grout for prestressing ducts, do not exceed 25 percent of the 
limits in Table 2.

Table 2 - Limits on Corrosion-Inducing Chemicals

    Chemical*           Limits, Percent**         Test Method         

    Chlorides                0.10                ASTM D 512
    Fluorides                0.10                ASTM D 1179
    Sulphites                0.13                ASTM D 1339
    Nitrates                 0.17                ASTM D 3867
                                                                     

         *  Limits refer to water-soluble chemicals
         ** Limits are expressed as a percentage of the mass of the total
            cementitious materials.

c.  Provide anti-washout admixtures for underwater placement with a 
proven record of performance and compatible with the chosen cement.

d.  The total alkali content shall not increase the total sodium-oxide 
equivalent alkali content of the concrete by more than 0.5 lb/yd3.

2.2.5.1   Air Entraining Admixture

Provide air entraining admixtures conforming to ASTM C 260.  Provide the 
admixture of such a type and dosage that the total air content in the 
hardened concrete can be readily maintained within the limits specified in 
Table 3.
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Table 3 - Air Content

    Nominal maximum size of       Size      Total air content,
    coarse aggregate, inch(es)    Number    percent by volume  

            3/8                     8           6-10
            1/2                     7           5-9
            3/4                    67           4-8
            1                      57           3.5-6.5
            1 1/2                 467           3-6
            2                     357           2.5-5.5
            3                     ---           1.5-4.5
                                                               

2.2.5.2   Accelerating

ASTM C 494, Type C.

2.2.5.3   Retarding

ASTM C 494, Type B, D, or G.

2.2.5.4   Water Reducing

ASTM C 494, Type A, E, or F.

2.2.5.5   High Range Water Reducer (HRWR)

ASTM C 494, Type F and ASTM C 1017.

2.2.6   Materials for Forms

Provide wood, plywood, or steel.  Use plywood or steel forms where a smooth 
form finish is required.  Lumber shall be square edged or tongue-and-groove 
boards, free of raised grain, knotholes, or other surface defects.  
Plywood:  PS-1, B-B concrete form panels or better.  Steel form surfaces 
shall not contain irregularities, dents, or sags.

2.2.6.1   Form Ties and Form-Facing Material

a.  Provide a form tie system that does not leave mild steel after 
break-off or removal any closer than 2 inches from the exposed 
surface.  Do not use wire alone.  Form ties and accessories shall 
not reduce the effective cover of the reinforcement.

b.  Form-facing material shall be structural plywood or other material 
that can absorb air trapped in pockets between the form and the 
concrete and some of the high water-cementitious materials ratio 
surface paste.  Maximum use is three times.  Provide forms with a 
form treatment to prevent bond of the concrete to the form.

c.  As an alternate to using an absorptive wood form contact face as a 
form liner, use "Zendrain" or an approved equal in strict 
accordance with the manufacturer's recommendations.

2.2.7   Reinforcement
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Fusion bonded epoxy reinforcements as specified in Section 03202 FUSION 
BONDED EPOXY REINFORCEMENT.

2.2.8   Materials for Curing Concrete

2.2.8.1   Impervious Sheeting

ASTM C 171; waterproof paper, clear or white polyethylene sheeting, or 
polyethylene-coated burlap.

2.2.8.2   Pervious Sheeting

AASHTO M182.

2.2.8.3   Liquid Membrane-Forming Compound

ASTM C 309, white-pigmented, Type 2, Class B.

2.2.9   Expansion/Contraction Joint Filler

ASTM D 1751 or ASTM D 1752, 1/2 inch thick, unless otherwise indicated.

2.2.10   Joint Sealants

2.2.10.1   Horizontal Surfaces, 3 Percent Slope, Maximum

ASTM D 1190 or ASTM C 920, Type M, Class 25, Use T.

2.2.10.2   Vertical Surfaces Greater Than 3 Percent Slope

ASTM C 920, Type M, Grade NS, Class 25, Use T.

2.2.11   Polyvinyl Chloride (PVC) Plastic Piping

ASTM D 3034, SDR 26, 0.48 inch minimum thickness, with ends suitable for 
elastomeric gasket joints.

2.2.12   Polyvinyl Chloride (PVC) Plastic Joints and Jointing Material

Joints shall conform to ASTM D 3212.  Gaskets shall conform to ASTM F 477.

PART 3   EXECUTION

3.1   FORMS

a.  ACI 301.  Set forms mortar-tight and true to line and grade.  
Chamfer above grade exposed joints, edges, and external corners of 
concrete 0.75 inch unless otherwise indicated.  Forms submerged in 
water shall be watertight.

b.  Provide formwork with clean-out openings to permit inspection and 
removal of debris.  Formwork shall be gasketed or otherwise 
rendered sufficiently tight to prevent leakage of paste or grout 
under heavy, high-frequency vibration.  Use a release agent that 
does not cause surface dusting.  Limit reuse of plywood to no more 
than three times.  Reuse may be further limited by the Contracting 
Officer if it is found that the pores of the plywood are clogged 
with paste to the degree that the wood does not absorb the air or 
the high water-cementitious materials ratio concrete surface.
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c.  Patch form tie holes with a nonshrink patching material in 
accordance with the manufacturer's recommendations and subject to 
approval.

3.1.1   Coating

Before concrete placement, coat the contact surfaces of forms with a 
nonstaining mineral oil, nonstaining form coating compound, or two coats of 
nitrocellulose lacquer.

3.1.2   Removal of Forms and Supports

After placing concrete, forms shall remain in place for the time periods 
specified in ACI 347R, except for concrete placed underwater, forms shall 
remain in place 48 hours.  Prevent concrete damage during form removal.

3.1.2.1   Special Requirements for Reduced Time Period

Forms may be removed earlier than specified if ASTM C 39 test results of 
field-cured samples from a representative portion of the structure or other 
approved and calibrated non-destructive testing techniques show that the 
concrete has reached a minimum of 85 percent of the design strength.

3.1.3   Reshoring

Do not allow construction loads to exceed the superimposed load which the 
structural member, with necessary supplemental support, is capable of 
carrying safely and without damage.  Reshore concrete elements where forms 
are removed prior to the specified time period.  Do not permit elements to 
deflect or accept loads during form stripping or reshoring.  Forms on 
columns, walls, or other load-bearing members may be stripped after 2 days 
if loads are not applied to the members.  After forms are removed, slabs 
and beams over 10 feet in span and cantilevers over 4 feet shall be 
reshored for the remainder of the specified time period in accordance wit 
paragraph entitled "Removal of Forms."  Perform reshoring operations to 
prevent subjecting concrete members to overloads, eccentric loading, or 
reverse bending.  Reshoring elements shall have the same load-carry 
capabilities as original shoring and shall be spaced similar to original 
shoring.  Firmly secure and brace reshoring elements to provide solid 
bearing and support.

3.2   PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS

Placing reinforcement shall be as specified in Section 03202 FUSION BONDED 
EPOXY REINFORCEMENT.

3.2.1   Cover

Concrete cover for reinforcement shall be 3-1/2 inches, minimum.  Placement 
tolerance is plus 1/4 inch.  The cover to the principle reinforcing bars 
shall be not less than 2 times the nominal maximum aggregate size nor less 
than 1.5 times the effective diameter of the reinforcing bars.

3.2.2   Setting Miscellaneous Material and Prestress Anchorages

Place and secure anchors, bolts, pipe sleeves, conduits, and other such 
items in position before concrete placement.  Plumb anchor bolts and check 
location and elevation.  Temporarily fill voids in sleeves with readily 
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removable material to prevent the entry of concrete.  Electrically isolate 
exposed steel work and its anchor systems from the primary steel 
reinforcement with at least 2 inches of concrete.  Coat exposed steel work 
to reduce corrosion.  Take particular care to ensure against corrosion on 
edges and horizontal surfaces.  Use epoxy coatings for protection of carbon 
steel plates and fittings.

3.2.3   Construction Joints

Locate joints to least impair strength.  Continue reinforcement across 
joints unless otherwise indicated.

3.2.4   Expansion Joints and Contraction Joints

Provide expansion joint at edges of interior floor slabs on grade abutting 
vertical surfaces, and as indicated.  Make expansion joints 1/2 inch wide 
unless indicated otherwise.  Fill expansion joints not exposed to weather 
with preformed joint filler material.  Completely fill joints exposed to 
weather with joint filler material and joint sealant.  Do not extend 
reinforcement or other embedded metal items bonded to the concrete through 
any expansion  joint unless an expansion sleeve is used.  Place contraction 
joints, either formed or saw cut or cut with a jointing tool, to the 
indicated depth after the surface has been finished.  Sawed joints shall be 
completed within 4 to 12 hours after concrete placement.  Protect joints 
from intrusion of foreign matter.

3.3   BATCHING, MEASURING, MIXING, AND TRANSPORTING CONCRETE

ASTM C 94, ACI 301, and ACI 304R, except as modified herein.  Batching 
equipment shall be such that the concrete ingredients are consistently 
measured within the following tolerances: 1 per cent for cement and water, 
2 percent for aggregate, and 3 percent for admixtures.  Furnish mandatory 
batch tickets imprinted with mix identification, batch size, batch design 
and measured weights, moisture in the aggregates, and time batched for each 
load of ready mix concrete.  When a pozzolan is batched cumulatively with 
the cement, it shall be batched after the cement has entered the weight 
hopper.

3.3.1   Measuring

Make measurements at intervals as specified in paragraphs entitled 
"Sampling" and "Testing."

Adjust batch proportions to replicate the mixture design using methods 
provided in the approved quality assurance plan.  Base the adjustments on 
results of tests of materials at the batch plant for use in the work.  
Maintain a full record of adjustments and the basis for each.

3.3.2   Mixing

ASTM C 94 and ACI 301.  Machine mix concrete.  Begin mixing within 30 
minutes after the cement has been added to the aggregates.  Place concrete 
within 90 minutes of either addition of mixing water to cement and 
aggregates or addition of cement to aggregates if the air temperature is 
less than 85 degrees F.  Reduce mixing time and place concrete within 60 
minutes if the air temperature is greater than 85 degrees F except as 
follows:  if set retarding admixture is used and slump requirements can be 
met, limit for placing concrete may remain  at 90 minutes.  Additional 
water may be added, if both the specified maximum slump and 
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water-cementitious material ratio are not exceeded.  When water is added, 
an additional 30 revolutions of the mixer at mixing speed is required.  If 
time of discharge exceeds time required by ASTM C 94, submit a request 
along with description of precautions to be taken.  If the entrained air 
content falls below the specified limit, add a sufficient quantity of 
admixture to bring the entrained air content within the specified limits.  
Dissolve admixtures in the mixing water and mix in the drum to uniformly 
distribute the admixture throughout the batch.

3.3.3   Transporting

Transport concrete from the mixer to the forms as rapidly as practicable. 
Prevent segregation or loss of ingredients.  Clean transporting equipment 
thoroughly before each batch.  Do not use aluminum pipe or chutes.  Remove 
concrete which has segregated in transporting and dispose of as directed.

3.4   PLACING CONCRETE

Place concrete as soon as practicable after the forms and the  
reinforcement have been inspected and approved.  Do not place concrete when 
weather conditions prevent proper placement and consolidation; in uncovered 
areas during periods of precipitation; or in standing water.  Prior to 
placing concrete, remove dirt, construction debris, water, snow, and ice 
from within the forms.  Deposit concrete as close as practicable to the 
final position in the forms.  Do not exceed a free vertical drop of 3 feet 
from the point of discharge.  Place concrete in one continuous operation 
from one end of the structure towards the other or lifts for vertical 
construction.  Position grade stakes on 10 foot centers maximum in each 
direction when pouring interior slabs and on 20 foot centers maximum for 
exterior slabs.

3.4.1   Depositing Concrete Under Water

ACI 301 methods and equipment used shall prevent the washing of the cement 
from the mixture, minimize the formation of laitance, prevent the flow of 
water through the concrete before it has hardened, and minimize disturbance 
to the previously placed concrete.  Do not deposit concrete in running 
seawater.  Tremies, if used, shall be watertight and sufficiently large to 
permit a free flow of concrete.  Keep the discharge end continuously 
submerged in fresh concrete.  Keep the shaft full of concrete to a level 
well above the water surface.  Discharge and spread the concrete by raising 
the tremie to maintain a uniform flow.  Place concrete without interruption 
until the top of the fresh concrete is at the required height.

3.4.2   Vibration

Comply with the requirements of ACI 309R and ASTM A 934/A 934M using 
vibrators with a minimum frequency of 9000 vibrations per minute (VPM).  
Use only high cycle or high frequency vibrators.  Motor-in-head 60 cycle 
vibrators may not be used.  For walls and deep beams, use a minimum of two 
vibrators with the first to melt down the mixture and the second to 
thoroughly consolidate the mass.  Provide a spare vibrator at the casting 
site whenever concrete is placed.  Place concrete in 18 inch maximum 
vertical  lifts.  Insert and withdraw vibrators approximately 18 inches 
apart.  Penetrate at least 8 inches into the previously placed lift with 
the vibrator when more than one lift is required.  Extract the vibrator 
using a series of up and down motions to drive the trapped air out of the 
concrete and from between the concrete and the forms.
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For slab construction use vibrating screeds designed to consolidate the 
full depth of the concrete.  Where beams and slabs intersect, use an 
internal vibrator to consolidate the beam.  Do not vibrate concrete placed 
with anti-washout admixtures.  Vibrators shall be equipped with rubber 
vibrator heads.

3.4.3   Pumping

ACI 304R and ACI 304.2R.  Pumping shall not result in separation or loss of 
materials nor cause interruptions sufficient to permit loss of plasticity 
between successive increments.  Loss of slump in pumping equipment shall 
not exceed 2 inches.  Do not use pipe made of aluminum or aluminum alloy.  
Avoid rapid changes in pipe sizes.  Limit maximum size of coarse aggregate 
to 33 percent of the diameter of the pipe.  Maximum size of well rounded 
aggregate shall be limited to 40 percent of the pipe diameter.  Take 
samples for testing at both the point of delivery to the pump and at the 
discharge end.

3.4.4   Hot Weather

ACI 305R.  Maintain required concrete temperature using Figure 2.1.5, 
"Effect of Concrete Temperatures, Relative Humidity, and Wind Velocity on 
the Rate of Evaporation of Surface Moisture From Concrete" in  ACI 305R to 
prevent the evaporation rate from exceeding 0.2 pound of water per square 
foot of exposed concrete per hour.  Cool ingredients before mixing or use 
other suitable means to control concrete temperature and prevent rapid 
drying of newly placed concrete.  Shade the fresh concrete as soon as 
possible after placing.  Start curing when the surface of the fresh 
concrete is sufficiently hard to permit curing without damage.  Provide 
water hoses, pipes, spraying equipment, and water hauling equipment, where 
job site is remote to water source, to maintain a moist concrete surface 
throughout the curing period.  Provide burlap cover or other suitable, 
permeable material with fog spray or continuous wetting of the concrete 
when weather conditions prevent the use of either liquid membrane curing 
compound  or impervious sheets.  For vertical surfaces, protect forms from 
direct sunlight and add water to top of structure once concrete is set.

3.5   SURFACE FINISHES EXCEPT SLAB AND PAVEMENT

3.5.1   Defects

Repair formed surfaces by removing minor honeycombs, pits greater than one 
square inch surface area or 0.25 inch maximum depth, or otherwise defective 
areas.  Provide edges perpendicular to the surface and patch with nonshrink 
grout.  Patch tie holes and defects when the forms are removed.  Concrete 
with extensive honeycomb including exposed steel reinforcement, cold 
joints, entrapped debris, separated aggregate, or other defects which 
affect the serviceability or structural strength will be rejected, unless 
correction of defects is approved.  Obtain approval of corrective action 
prior to repair.  The surface of the concrete shall not vary more than the 
allowable tolerances of ACI 347R.  Exposed surfaces shall be uniform in 
appearance and finished to a smooth form finish unless otherwise indicated.

3.5.2   Not Against Forms (Top of Walls)

Finish surfaces not otherwise specified with wood floats to even surfaces, 
and match adjacent finishes.

3.5.3   Formed Surfaces
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3.5.3.1   Tolerances

ACI 117 and as indicated.

3.5.3.2   As-Cast Rough Form

Provide for surfaces not exposed to public view.  Patch holes and defects 
and level abrupt irregularities.  Remove or rub off fins and other 
projections exceeding 0.25 inch in height.

3.5.3.3   As-Cast Form

Provide form facing material producing a smooth, hard, uniform texture on 
the concrete.  Arrange facing material in an orderly and symmetrical manner 
and keep seams to a practical minimum.  Support forms as necessary to meet 
required tolerances.  Material with raised grain, torn surfaces, worn 
edges, patches, dents, or other defects which will impair the texture of 
the concrete surface shall not be used.  Patch tie holes  and defects and 
completely remove fins.

3.6   FINISHES FOR HORIZONTAL CONCRETE SURFACES

3.6.1   Finish

ACI 301.  Place, consolidate, and immediately strike off concrete to obtain 
proper contour, grade, and elevation before bleedwater appears.  Permit 
concrete to attain a set sufficient for floating and supporting the weight 
of the finisher and equipment.  If bleedwater is present prior to floating 
the surface, drag excess water off or remove by absorption with porous 
materials.  Do not use dry cement to absorb bleedwater.

3.6.1.1   Tremie Concrete

After the concrete has been placed, consolidated, struck off, and leveled, 
the surface shall be roughened to 1/4-inch amplitude before final set.

3.6.1.2   Floated

After the concrete has been placed, consolidated, struck off, and leveled, 
do  not work the concrete further, until ready for floating.  Whether 
floating with a wood, magnesium, or composite hand float, float shall begin 
when the surface has stiffened sufficiently to permit the operation.

3.6.1.3   Concrete Containing Silica Fume

Finish using magnesium floats or darbies.

3.6.1.4   Broomed

Perform a floated finish, then draw a broom or burlap belt across the 
surface to produce a coarse scored texture.  Permit surface to harden 
sufficiently to retain the scoring or ridges.  Broom transverse to traffic 
or at right angles to the slope of the slab.

3.7   CURING AND PROTECTION

a.  ACI 301 and ACI 308 unless otherwise specified.  Prevent concrete 
from drying by misting surface of concrete.  Begin curing 
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immediately following final set.  Avoid damage to concrete from 
vibration created by blasting, pile driving, movement of equipment 
in the vicinity, disturbance of formwork or protruding 
reinforcement, by rain or running water, adverse weather 
conditions, and any other activity resulting in ground vibrations. 
Protect concrete from injurious action by sun, rain, flowing 
water, frost, mechanical injury, tire marks, and oil stains.  Do 
not allow concrete to dry  out from time of placement until the 
expiration of the specified curing period.  Do not use 
membrane-forming compound on surfaces where appearance would be 
objectionable, on any surface to be painted, where coverings are 
to be bonded to the concrete , or on concrete to which other 
concrete is to be bonded.  If forms are removed prior to the 
expiration of the curing period, provide another curing procedure 
specified herein for the remaining portion of the curing period.  
Provide moist curing for those areas receiving liquid chemical 
sealer-hardener or epoxy coating.

b.  Wet cure marine concrete using potable water for a minimum of 7 
days.  Do not allow construction loads to exceed the superimposed 
load which the structural member, with necessary supplemental 
support, is capable of carrying safely and without damage.

3.7.1   Moist Curing

Remove water without erosion or damage to the structure.

3.7.1.1   Ponding or Immersion

Continually immerse the concrete throughout the curing period.  Water shall 
not be 20 degrees F less than the temperature of  the concrete.  For 
temperatures between 40 and 50 degrees F, increase the curing period by 50 
percent.

3.7.1.2   Fog Spraying or Sprinkling

Apply water uniformly and continuously throughout the curing period.  For 
temperatures between 40 and 50 degrees F, increase the curing period by 50 
percent.

3.7.1.3   Pervious Sheeting

Completely cover surface and edges of the concrete with two thicknesses of 
wet sheeting.  Overlap sheeting 6 inches over adjacent sheeting.  Sheeting 
shall be at least as long as the width of the surface to be cured.  During 
application, do not drag the sheeting over the finished concrete nor over 
sheeting already placed.  Wet sheeting thoroughly and keep continuously wet 
throughout the curing period.

3.7.1.4   Impervious Sheeting

Wet the entire exposed surface of the concrete thoroughly with a fine spray 
of water and cover with impervious sheeting throughout the curing period. 
Lay sheeting directly on the concrete surface and overlap edges 12 inches 
minimum.  Provide sheeting not less than 18 inches wider than the concrete 
surface to be cured.  Secure edges and transverse laps to form closed 
joints.  Repair torn or damaged sheeting or provide new sheeting.  Cover or 
wrap columns, walls,  and other vertical structural elements from the top 
down with impervious sheeting; overlap and continuously tape sheeting 
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joints; and introduce sufficient water to soak the entire surface prior to 
completely enclosing.

3.7.2   Liquid Membrane-Forming Curing Compound

Seal or cover joint openings prior to application of curing compound.  
Prevent curing compound from entering the joint.  Apply in accordance with 
the recommendations of the manufacturer immediately after any water sheen 
which may develop after finishing has disappeared from the concrete 
surface.  Provide and maintain compound on the concrete surface throughout 
the curing period.  Do not use this method of curing where the use of 
Figure 2.1.5, "Effect of Concrete Temperatures, Relative Humidity, and Wind 
Velocity on the Rate of Evaporation of Surface Moisture From Concrete" in 
ACI 305R indicates that hot weather conditions will cause an evaporation 
rate exceeding 0.2 pound of water per square foot per hour.

3.7.2.1   Application

Mechanically agitate curing compound thoroughly during use.  Use approved 
power-spraying equipment to uniformly apply two coats of compound in a 
continuous operation.  The total coverage for the two coats shall be 200 
square feet maximum per gallon of undiluted compound unless otherwise 
recommended by the manufacturer's written instructions.  The compound shall 
form a uniform, continuous, coherent film that will not check, crack, or 
peel.  Immediately apply an additional coat of compound to areas where the 
film is defective.  Respray concrete surfaces subjected to rainfall within 
3 hours after the curing compound application.

3.7.2.2   Protection of Treated Surfaces

Prohibit pedestrian and vehicular traffic and other sources of abrasion at 
least 72 hours after compound application.  Maintain continuity of the 
coating for the entire curing period and immediately repair any damage.

3.7.3   Curing Periods

Moist cure concrete using potable water for a minimum of 7 days.  Continue 
additional curing for a total period of 21 days.  Begin curing immediately 
after placement.  Protect concrete from premature drying, excessively hot 
temperatures, and mechanical injury; and maintain minimal moisture loss at 
a relatively constant temperature for the period necessary for hydration of 
the cement and hardening of the concrete.  The materials and methods of 
curing shall be subject to approval by the Contracting Officer.

3.8   INSTALLATION OF PVC PIPE AND FITTINGS

Install pipe and fittings in accordance with plastic pipe manufacturer's 
recommendations.

3.9   FIELD QUALITY CONTROL

3.9.1   Evaluation of Mixture Designs

a.  The adequacy of the mixture design to produce the minimum 
specified strength and durability shall be confirmed by testing 
field batches, casting concrete in a slab and a wall at the job 
using job materials, equipment, and personnel, and testing the 
hardened concrete as described herein.  The slab shall be at least 
8 feet square and have thickness of at least 8 inches.  The wall 
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shall be 8 feet long, 4 feet high, and at least 8 inches thick.  
Slump shall not exceed the slump proposed for the work.  Water 
cure the castings for 7 days.

b.  Test the fresh concrete as follows:

(1)  Slump in accordance with ASTM C 143.

(2)  Air content in accordance with ASTM C 231 or ASTM C 173.

(3)  Unit weight in accordance with ASTM C 138.

(4)  For strength, cast nineteen 6 by 12 inch cylinders in 
accordance with ASTM C 31/C 31M.

c.  Test 6 by 12 inch cylinders cast under subparagraph b above as 
follows:

(1)  Measure and weigh each specimen to determine unit weight as 
they are stripped from the molds.

(2)  Test specimens to be tested at each age for pulse velocity 
through concrete in accordance with ASTM C 597.

(3)  Two at each age of 24 hours and 3 and 7 days in accordance 
with ASTM C 39.

(4)  Three at each age of 28, 56, and 90 days in accordance with 
ASTM C 39</ RID>.

(5)  Two at each age of 28 and 90 days in accordance with ASTM C 
496.

d.  Sampling and determination of water soluble chloride ion content 
in accordance with ASTM C 1218/C 1218M.  Maximum water soluble 
chloride ion concentrations in hardened concrete at ages from 28 
to 42 days contributed from the ingredients including water, 
aggregates, cementitious materials, and admixtures shall not 
exceed the limits of Table 5 below.

e.  Submit test results for evaluation and acceptance.

Table 5 - Maximum Chloride Ion Content for Corrosion Protection

                                               Maximum water soluble
                                               chloride ion (C1) in concrete,
                 Type of Member                percent by weight of cement   

             Reinforced concrete exposed to               0.08
               chloride in service
             Reinforced concrete that will be             0.15
               dry or protected from moisture
               in service
             Other reinforced concrete construction       0.30
                                                                             

3.9.2   Sampling
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a.  ASTM C 172.  Collect samples of fresh concrete to perform tests 
specified.  ASTM C 31/C 31M for making test specimens.

b.  Sample concrete on a random basis except where a batch appears to 
be deficient and the test can be used to verify the observed 
deviation.  Identify samples so taken in a manner that they can be 
segmented from other tests.  Obtain at least one sample for each 
100 cubic yards, or fraction thereof, of each design mixture of 
concrete placed in any one day.  When the total quantity of 
concrete with a given design mixture is less than 50 cubic yards, 
the strength tests may be waived by the Contracting Officer, if in 
his judgment, adequate evidence of satisfactory strength is 
provided.

3.9.3   Testing

3.9.3.1   Slump Tests

ASTM C 143.  Take concrete samples during concrete placement.  The maximum 
slump may be increased as specified with the addition of an approved high 
range water reducing (HRWR)` admixture provided that the water-cement ratio 
is not exceeded.  Perform tests at commencement of concrete placement, when 
test cylinders are made, and for each batch (minimum) or every 10 cubic 
yards (maximum) of concrete.

3.9.3.2   Temperature Tests

a.  Test the concrete delivered and the concrete in the forms.  
Perform tests in hot or cold weather conditions below 50 degrees F 
and above 80 degrees F for each batch (minimum) or every 10 cubic 
yards (maximum) of concrete, until the specified temperature is 
obtained, and whenever test cylinders and slump tests are made.

b.  Determine temperature of each composite sample in accordance with 
ASTM C 1064.  When the average of the highest and lowest 
temperature during the period from midnight to midnight is 
expected to drop below 40 degrees F for more than 3 successive 
days, concrete shall be delivered to meet the following minimum 
temperature at the time of placement:

(1)  55 degrees F for sections less than 12 inches in the least 
dimension

(2)  50 degrees F for sections 12 to 36 inches in the least 
dimension

(3)  45 degrees F for sections 36 to 72 inches in the least 
dimension

(4)  40 degrees F for sections greater than 72 inches in the least 
dimension

c.  The minimum requirements may be terminated when temperatures above 
50 degrees F occur during more than half of any 24 hour duration.  
The temperature of concrete at time of placement shall not exceed 
90 degrees F.

3.9.3.3   Compressive Strength Tests
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ACI 214 tests for strength - conduct strength tests of concrete during 
construction in accordance with the following procedures:

a.  Mold and cure six 6 by 12 inch cylinders from each sample taken in 
accordance with ASTM C 31/C 31M.  Prevent evaporation an d loss of 
water from the specimen.

b.  Test cylinders in accordance with ASTM C 39.  Test one cylinder at 
3 days, two cylinders at 7 days, two cylinders at 28 days, and 
hold one cylinder in reserve.  The compressive strength test 
results for acceptance shall be the average of the compressive 
strengths from the two specimens tested at 28 days.  If one 
specimen in a test shows evidence of improper sampling, molding or 
testing, discard the specimen and consider the strength of the 
remaining cylinder to be the test result.  If both specimens in a 
test show any defects, the Contracting Officer may allow the 
entire test to be discarded.

c.  If the average of any three consecutive strength test results is 
less than the specified strength (f'c) or the minimum test 
strength (fcr) for durability, whichever is higher, by more the 
500 psi, take a minimum of three core samples in accordance with 
ASTM C 42, from the in-place work represented by the low test 
results.  Locations represented by erratic core strengths shall be 
retested.  Remove concrete not meeting strength criteria and 
provide new acceptable concrete.  Repair core holes with nonshrink 
grout.  Match color and finish of adjacent concrete.

d.  Strength test reports shall include location in the work where the 
batch represented by a test was deposited, batch ticket number, 
time batched and sampled, slump, air content (where specified), 
mixture and ambient temperature, unit weight, and water added on 
the job.  Reports of strength tests shall include detailed 
information of storage and curing of specimens prior to testing.

e.  Final reports shall be provided within 7 days of test completion.

3.9.4   Non-Destructive Tests

Non-destructive tests - use of the rebound hammer in accordance with 
ASTM C 805, ASTM C 597, or other non-destructive processes may be permitted 
by the Contracting Officer in evaluating the uniformity and relative 
concrete strength in place, or for selecting areas to be cored.

Evaluate and validate test results conducted on properly calibrated 
equipment in accordance with standard ASTM procedures indicated

3.9.4.1   Core Tests

Obtain and test cores in accordance with ASTM C 42.  If concrete in the 
structure is dry under service conditions, air dry cores (temperature 60 to 
80 degrees F, relative humidity less than 60 percent) for 7 days before 
testing and test dry.  If concrete in the structure will be more than 
superficially wet under service conditions, test the cores, after moisture 
conditioning, in accordance with ASTM C 42.

Take at least three representative cores from each member or area of 
concrete in place that is considered potentially deficient.  Impair the 
strength of the structure as little as possible.  If, before testing, cores 
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show evidence of having been damaged subsequent to or during removal from 
the structure, take replacement cores.

Fill core holes with low slump concrete or mortar of a strength equal to or 
greater than the original concrete.

The Contracting Office will evaluate and validate core tests in accordance 
with the specified procedures.  Before testing in compression, test each 
core to determine pulse velocity through concrete in accordance with ASTM C 
597.  Correlate pulse velocity of concrete cores with pulse velocity of 
in-place concrete.

3.9.5   Acceptance of Concrete Strength

3.9.5.1   Standard Molded and Cured Strength Specimens

When the averages of all sets of three consecutive compressive strength 
test results equal or exceed the design compressive  strength (f'c) or the 
required field test strength (fcr) whichever is higher, and no individual 
strength test falls below the specified compressive strength (f'c) or the 
required field durability strength (fcr) by more than 500 psi, whichever is 
higher.  These criteria also apply when accelerated strength testing is 
specified unless another basis for acceptance is specified.

3.9.5.2   Non-Destructive Tests

Non-destructive tests may be used when  permitted to evaluate concrete 
where standard molded and cured cylinders have yielded results not meeting 
the criteria.

3.9.5.3   Core Tests

When the average compressive strengths of the representative cores are 
equal to at least 85 percent of the design strength (f'c) or the required 
average test strength (fcr), whichever is higher, and if no single core is 
less than 75 percent of t he specified strength (f'c) or the required 
average field test strength (fcr), whichever is higher, strength of 
concrete is satisfactory.

3.9.6   Inspection

ACI 311.1R.  Inspect concrete placed under water with qualified 
engineer/divers.

        -- End of Section --
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SECTION 03410

PLANT-PRECAST STRUCTURAL CONCRETE

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ACI INTERNATIONAL (ACI)

ACI 304R (1989) Measuring, Mixing, Transporting, 
and Placing Concrete

ACI 305R (1991) Hot Weather Concreting

ACI 309R (1996) Consolidation of Concrete

ACI 318/318M (1995) Building Code Requirements for 
Structural Concrete

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 27/A 27M (1995) Steel Castings, Carbon, for General 
Application

ASTM A 47 (1990) Ferritic Malleable Iron Castings

ASTM A 123/A 123M (1997a) Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products

ASTM A 153/A 153M (1998) Zinc-Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM C 94 (1997) Ready-Mixed Concrete

AMERICAN WELDING SOCIETY (AWS)

AWS D1.4 (1998) Structural Welding Code - 
Reinforcing Steel

PRECAST/PRESTRESSED CONCRETE INSTITUTE (PCI)

PCI MNL-116 (1985) Quality Control for Plants and 
Production of Precast Prestressed Concrete 
Products

PCI MNL-120 (1992) Design Handbook - Precast and 
Prestressed Concrete 

1.2   PRECAST MEMBERS
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The work includes the provision of precast non-prestressed concrete herein 
referred to as precast members.  Precast members shall be the product of a 
manufacturer specializing in the production of precast concrete members. In 
the ACI publications, the advisory provisions shall be considered to be 
mandatory, as though the word "shall" has been substituted for "should" 
wherever it appears; reference to the "Building Official," the "Structural 
Engineer" and the "Architect/Engineer" shall be interpreted to mean the 
Contracting Officer.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Precast concrete member design calculations; FIO.

Concrete Mix design; FIO.

Anchorage and lifting inserts and devices; FIO.

Submit design calculations, mixture design, and product data for anchorage 
and lifting inserts and devices.

SD-04 Drawings

Drawings of precast members; FIO.

Reproduction of contract drawings are not acceptable.

SD-09 Reports

Contractor-furnished mix design; GA.

Submit copies of test reports showing that the mix has been successfully 
tested to produce concrete with the properties specified and will be 
suitable for the job conditions.  Obtain approval before concrete placement.

SD-13 Certificates

Fabrication; FIO.

Submit quality control procedures established in accordance with PCI MNL-116
by the precast manufacturer.

SD-18 Records

Concrete batch ticket information; FIO.

1.4   QUALITY CONTROL

1.4.1   Precast Concrete Member Design

ACI 318/318M and the PCI MNL-120.  Design precast members (including 
connections) for the design load conditions and spans indicated, and for 
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additional loads imposed by openings and supports of the work of other 
trades.  Design precast members for handling without cracking in accordance 
with the PCI MNL-120.

1.4.2   PCI Quality Certifications

PCI MNL-116.  At the precast manufacturer's option, in lieu of core 
samples, ACI 318/318M, full scale load tests may be performed.  Perform on 
randomly selected members, as directed by the Contracting Officer.

1.4.2.1   Product Quality Control

PCI MNL-116 for PCI enrolled plants.  Where panels are manufactured by 
specialists in plants not currently enrolled in the PCI "Quality Control 
Program," provide a product quality control system in accordance with PCI 
MNL-116 and perform concrete and aggregate quality control testing using an 
approved, independent commercial testing laboratory.  Submit test results 
to the Contracting Officer.

or

1.4.2.2   Product Quality Control

Plants shall be certified by the PCI Plant Certification Program for 
Category C1 work.

1.5   DELIVERY AND STORAGE

Lift and support precast members at the lifting and supporting points 
indicated on the shop drawings.  Store precast members off the ground. 
Separate stacked precast members by battens across the full width of each 
bearing point.  Protect from weather, marring, damage, and overload.

1.6   FACTORY INSPECTION

At the option of the Contracting Officer, precast units may be inspected by 
the Contracting Officer prior to being transported to the job site.  The 
Contractor shall give notice 14 days prior to the time the units will be 
available for plant inspection.  Neither the exercise nor waiver of 
inspection at the plant will affect the Government's right to enforce 
contractual provisions after units are transported or erected.

1.7   QUALITY ASSURANCE

1.7.1   Drawing Information

Submit drawings indicating complete information for the fabrication, 
handling, and erection of the precast member.  Drawings shall not be 
reproductions of contract drawings.  Design calculations and drawings of 
precast members (including connections) shall be prepared and sealed by a 
registered professional engineer, and submitted for approval prior to 
fabrication.  The drawings shall indicate, as a minimum, the following 
information:

a.  Marking of members for erection

b.  Connections for work of other trades

c.  Connections between members, and connections between members and 
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other construction

d.  Reinforcing details

e.  Material properties of steel and concrete used

f.  Lifting and erection inserts

g.  Dimensions and surface finishes of each member

h.  Erection sequence and handling requirements

i.  All loads used in design (such as live, dead, handling, and 
erection)

1.7.2   Design Calculations

Submit calculations reflecting design conforming to requirements of 
paragraph entitled "Precast Concrete Member Design."  Design calculations 
and drawings of precast members (including connections) shall be prepared 
and sealed by a registered professional engineer, and submitted for 
approval prior to fabrication.

1.7.3   Concrete Mix Design

Thirty days minimum prior to concrete placement, submit a mix design for 
each strength and type of concrete.  Include a complete list of materials 
including type; brand; source and amount of cement, pozzolan, and 
admixtures; and applicable reference specifications.

1.7.4   Certificates: Record Requirement

ASTM C 94.  Submit mandatory batch ticket information for each load of 
ready-mixed concrete.

PART 2   PRODUCTS

2.1   CONTRACTOR-FURNISHED MIX DESIGN

Contractor-furnished mix design shall be in accordance with Section 03311 
MARINE CONCRETE.

2.2   MATERIALS

Materials for precast structural concrete shall be as specified in Section 
03311 MARINE CONCRETE.

2.2.1   Reinforcement

Reinforcement shall be fusion bonded epoxy reinforcement as specified in 
Section 03202 FUSION BONDED EPOXY REINFORCEMENT.

2.2.2   Metal Accessories

Provide ASTM A 123/A 123M or ASTM A 153/A 153M galvanized.

2.2.2.1   Inserts

ASTM A 47, Grade 32510 or 35018, or ASTM A 27/A 27M Grade U-60-30.
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2.3   FABRICATION

PCI MNL-116 unless specified otherwise.

2.3.1   Forms

Brace forms to prevent deformation.  Forms shall produce a smooth, dense 
surface.  Chamfer exposed edges of columns and beams 3/4 inch, unless 
otherwise indicated.  Provide threaded or snap-off type form ties.

2.3.2   Reinforcement Placement

ACI 318/318M for placement and splicing.  Reinforcement may be preassembled 
before placement in forms.  Provide exposed connecting bars, or other 
approved connection methods, between precast and cast-in-place 
construction.  Remove any excess mortar that adheres to the exposed 
connections.

2.3.3   Concrete

2.3.3.1   Concrete Mixing

ASTM C 94.  Mixing operations shall produce batch-to-batch uniformity of 
strength, consistency, and appearance.

2.3.3.2   Concrete Placing

ACI 304R, ACI 305R for hot weather concreting, and ACI 309R, unless 
otherwise specified.

2.3.3.3   Concrete Curing

Commence curing immediately following the initial set and completion of 
surface finishing.  Provide curing procedures to keep the temperature of 
the concrete between 50 and 190 degrees F.  When accelerated curing is 
used, apply heat at controlled rate and uniformly along the casting beds. 
Monitor temperatures at various points in a product line in different casts.

2.3.4   Surface Finish

Precast members containing hairline cracks which are visible and are less 
than 0.02 inch in width, may be accepted, except that cracks larger than 
0.005 inch in width for surfaces exposed to the weather shall be repaired. 
Precast members which contain cracks greater than 0.02 inches in width 
shall be approved by the Contracting Officer, prior to being repaired.Any 
precast member that is structurally impaired or contains honeycombed 
section deep enough to expose reinforcing shall be rejected.

2.3.4.1   Unformed Surfaces

Provide a floated finish.

2.3.4.2   Formed Surfaces

PCI MNL-116 (Appendix A - Commentary), Chapter 3, for grades of surface 
finishes.

a.  Unexposed Surfaces:  Provide a commercial grade surface finish.
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b.  Exposed Surfaces:  Provide a one-inch deep, V-groove surface 
finish.  The combined area of acceptable defective areas shall not 
exceed 0.2 percent of the exposed to view surface area, and the 
patches shall be indistinguishable from the surrounding surfaces 
when dry.

PART 3   EXECUTION

3.1   SURFACE REPAIR

Prior to erection, and again after installation, precast members shall be 
checked for damage, such as cracking, spalling, and honeycombing.  As 
directed by the Contracting Officer, precast members that do not meet the 
surface finish requirements specified in Part 2 in paragraph entitled 
"Surface Finish" shall be repaired, or removed and replaced with new 
precast members.

3.2   ERECTION

Precast members shall be erected after the concrete has attained the 
specified compressive strength, unless otherwise approved by the precast 
manufacturer.  Erect in accordance with the approved shop drawings.  PCI 
MNL-116 and PCI MNL-120 (Chapter 8), for tolerances.  Brace precast 
members, unless design calculations submitted with the shop drawings 
indicate bracing is not required.  Follow the manufacturer's 
recommendations for maximum construction loads.  Place precast members 
level, plumb, square, and true within tolerances.  Align member ends.

3.3   ANCHORAGE

Provide anchorage for fastening work in place.  Conceal fasteners where 
practicable.  Make threaded connections up tight and nick threads to 
prevent loosening.

3.4   WELDING

AWS D1.4 for welding connections and reinforcing splices.  Protect the 
concrete and other reinforcing from heat during welding.  Weld continuously 
along the entire area of contact.  Grind smooth visible welds in the 
finished installation.

        -- End of Section --
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SECTION 05500

MISCELLANEOUS METAL

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 36/A 36M (1997ael) Carbon Structural Steel

ASTM A 53 (1999) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 123 (1989a) Zinc (Hot-Dipped Galvanized) 
Coatings on Iron and Steel Products

ASTM A 153/A 153M (1998) Zinc-Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 325 (1997) Structural Bolts, Steel, Heat 
Treated, 120/105 ksi Minimum Tensile 
Strength

ASTM A 563 (1997) Carbon and Alloy Steel Nuts

ASTM A 615/A 615M (1996a) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement

ASTM A 780 (1993a) Repair of Damaged and Uncoated 
Areas of Hot-Dipped Galvanized Coatings

ASTM A 924/A 924M (1999) General Requirements for Steel 
Sheet, Metallic-Coated by the Hot-Dip 
Process

ASTM F 436 (1993) Hardened Steel Washers

ASTM F 593 (1998) Stainless Steel Bolts, Hex Cap 
Screws, and Studs

ASTM F 594 (1991) Stainless Steel Nuts

ASTM F 844 (1998) Washers, Steel, Plain (Flat) 
Unhardened for General Use

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 (1998) Structural Welding Code - Steel
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AWS D14.1 (1997) Welding Industrial and Mill Cranes 
and Other Material Handling Equipment 

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Tie-rod system; FIO

Submit manufacturer's catalog data for tie-rod system.

SD-04 Drawings

Boat hoist; FIO.

Tie-rod system; FIO.

Submit templates, erection and installation drawings indicating thickness, 
type, grade, class of metal, and dimensions.  Show construction details, 
reinforcement, anchorage, and installation with relation to the building 
construction.

SD-13 Certificates

Steel; FIO.

Bolts, nuts, and washers; FIO.

Welding electrodes and rods; FIO.

Nonshrink grout; FIO.

Galvanizing; FIO.

Submit certificates of compliances for above materials incorporated in 
project.

1.3   QUALIFICATION OF WELDERS

Qualify welders in accordance with AWS D1.1 using procedures, materials, 
and equipment of the type required for the work.

1.4   DELIVERY, STORAGE AND HANDLING

Protect from corrosion, deformation, and other types of damage.  Store 
items in an enclosed area free from contact with soil and weather.  All 
damaged items shall be replaced by the Contractor.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Structural Carbon Steel
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ASTM A 36/A 36M for waler system, boat hoist, and other miscellaneous items 
as indicated, hot dip galvanized.

2.1.2   Galvanized Steel Pipe

ASTM A 53, Type E or S, Grade B, Schedule 120, galvanized, where indicated.

2.2   BOLTS, NUTS, AND WASHERS

2.2.1   Bolts

ASTM A 325, Type 1 or 2, hot dip galvanized.

2.2.2   Nuts

ASTM A 563, heavy hex style, Grade C3, hot dip galvanized.

2.2.3   Washers

ASTM F 436, plain carbon steel, hot dip galvanized.

2.3   STAINLESS STEEL BOLTS, NUTS AND WASHERS

For boat hoist provide stainless steel bolts, nuts and washers conforming 
to ASTM F 593 for bolts and ASTM F 594 for nuts, Group 2 (316 alloy) 
stainless steel; fabricate washers of Type 316 alloy stainless steel 
conforming in general to ASTM F 844.  Provide stainless steel bolts, nuts 
and washers where indicated.

2.4   TIE-ROD SYSTEM

2.4.1   Tie Rod Steel

Steel conforming to ASTM A 615/A 615M, Grade 75, threaded.

2.4.2   Anchorage and Couplers

Couplers and anchorages shall be capable of developing full load of the 
ultimate tensile strength of the tie rod steel.  Hexagonal hexnut shall be 
used as anchorage devise.  Anchor nut shall fit into the countersunk hole 
in the bearing plate.

2.4.3   Corrosion Protection

Heat shrink sleeves over coal tar epoxy polyamide.  At Contractor's option 
provide tape wrap over coat tar epoxy polyamide as specified in Section 
09967 COATING OF STEEL WATERFRONT STRUCTURES.

2.5   GALVANIZING

Hot-dip galvanize items specified to be zinc-coated after fabrication where 
practicable.  Galvanizing:  ASTM A 123, ASTM A 153/A 153M and ASTM A 924/A 
924M, G90, as applicable.

2.5.1   Repair of Zinc-Coated Surfaces

Repair damaged surfaces with galvanizing repair method and paint conforming 
to ASTM A 780, or by the application of stick or thick paste material 
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specifically designed for repair of galvanizing.  Clean areas to be 
repaired and remove the slag from the welds.  Heat surfaces to which stick 
or paste material is applied, with a torch to a temperature sufficient to 
melt the metallics in stick or paste; spread molten material uniformly over 
surfaces to be coated and wipe the excess material off.

PART 3   EXECUTION

3.1   TIE ROD SYSTEM

Provide tie-rod systems as indicated without damaging the corrosion 
protection system.  Install tie rod systems level with bearing plates at 
each end, placed normal to tie rod axis.  At Contractor's option 
turnbuckles may be provided.  Tighten tie rods until slack is removed; do 
not overtighten tie rods.  Place couplers as indicated.  Field coat all cut 
edges and touch up abraded corrosion protection surfaces.

3.2   BOAT HOIST

3.2.1   Verification of Measurements

Verify all measurements before fabrication of boat hoist.  Welding  shall 
be in accordance with AWS D1.1.  Exposed fastenings shall be compatible 
materials, shall match in color and finish and shall harmonize with the 
material to which fastenings are applied.  Include materials and parts 
necessary to complete each item, even though such work is not definitively 
shown or specified.  Provide stainless steel bolts, anchors, and other 
items where indicated.

3.2.2   Workmanship

Boat hoist shall be fabricated in accordance with approved drawings, cuts, 
details and samples.  Drilling and punching shall produce clean true lines 
and surfaces.  Welding shall be continuous along the entire area of 
contact.  Exposed welds shall be ground smooth being cautious not to reduce 
the effective throat of the weld.  Exposed surfaces of work in place shall 
have a smooth finish.  Where tight fits are required, joints shall be 
milled to a close fit.  Work shall be accurately set to established lines 
and elevations and securely fastened in place.  Stainless steel used in 
fabrication shall be new and free from kinks and sharp bends.  The 
straightening of material shall be done by methods that will not change the 
material properties or cause fabrication scars.  Corners shall be square 
and true.

3.2.3   Welding

Welding of structural steel work shall be in accordance with AWS D1.1 and 
AWS D14.1.  All welding shall be performed by qualified welders.  
Qualification of welders and duration of qualification period shall be in 
accordance with AWS D1.1 and AWS D14.1.

3.2.4   Erection

Provide full bearing under base plates using nonshrink grout.  Place 
nonshrink grout in accordance with the manufacturer's instructions.
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3.2.5   Antiseize Compound

Coat bolt threads prior to applying washers and nuts.  Recoat bolt thread 
projection beyond nut after tightening.

        -- End of Section --
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SECTION 09967

COATING OF STEEL WATERFRONT STRUCTURES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1186 (1993) Nondestructive Measurement of Dry 
Film Thickness of Nonmagnetic Coatings 
Applied to a Ferrous Base

ASTM E 376 (1996) Measuring Coating Thickness by 
Magnetic-Field or Eddy-Current 
(Electromagnetic) Test Methods

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C214 (1995) Tape Coating Systems for the 
Exterior of Steel Water Pipelines

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC PS 11.01 (1991) Black (or Dark Red) Coal Tar 
Epoxy-Polyamide Painting System

SSPC PS 13.01 (1991) Epoxy-Polyamide Painting System

SSPC SP 1 (1982) Solvent Cleaning

SSPC SP 10 (1994) Near-White Blast Cleaning

SSPC Paint 16 (1991) Coal Tar Epoxy-Polyamide Black (or 
Dark Red) Paint

SSPC Paint 22 (1991) Epoxy-Polyamide Paints (Primer, 
Intermediate, and Topcoat)

1.2   SUBMITTALS

Government approval is required for all submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-13 Certificates

Epoxy-polyamide; FIO

Coal tar epoxy-polyamide; FIO

SECTION 09967  Page 2



IMPROVEMENTS TO TERN ISLAND USFWS

Tape wrap protection system; FIO

Certificates of compliance shall be submitted for the above items.

1.3   ENVIRONMENTAL CONDITIONS

Start work only when ambient and curing temperatures are within limits of 
coating manufacturer's recommendations and at least 5 degrees F above dew 
point temperature.

1.4   SAFETY AND HEALTH PRECAUTIONS

Materials listed in this section contain coal tar pitch volatiles, which 
are toxic.  Follow safety procedures as recommended by manufacturer.  Work 
in a well ventilated area.  Provide, and require workers to use, impervious 
clothing, gloves, face shields (8 inch minimum), and other appropriate 
protective clothing necessary to prevent eye and skin contact with coating 
materials.  Keep coatings away from heat, sparks and flame.

PART 2   PRODUCTS

2.1   COATING SYSTEMS

2.1.1   Coating

Provide catalyst components for coatings specific for resin components.  
Use thinners which are compatible with the coating.

2.1.1.1   Epoxy-Polyamide

a.  System:  SSPC PS 13.01

b.  Paints:  SSPC Paint 22, Primer, Intermediate and Top Coats

2.1.1.2   Coal Tar Epoxy-Polyamide

a.  System:  SSPC PS 11.01

b.  Paints:  SSPC Paint 16 Black

2.2   TAPE WRAP PROTECTION SYSTEM

AWWA C214.  All buried tie rods and other metal accessories shall be 
tape wrapped after application of coal tar epoxy polyamide system.

PART 3   EXECUTION

3.1   CLEANING AND PREPARATION OF SURFACES

3.1.1   Solvent Cleaning

SSPC SP 1.  Remove visible oil, grease, and drawing and cutting compounds 
by solvent cleaning.

3.1.2   Blast Cleaning

SSPC SP 10.  After solvent cleaning, complete surface preparation by 
near-white blast cleaning.  Remove residual dust from blasted surface by 
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blowing with dry, oil-free air, vacuuming, or sweeping.  Provide surface 
profile of at least 1-1/2-mil thickness.

3.2   PROPORTIONING AND MIXING OF COATING SYSTEM

3.2.1   Proportioning of Epoxy-Polyamide System

Epoxy-polyamide coatings consist of a two-component system that includes a 
pigmented polyamide resin, Component A and an epoxy resin, Component B.  
Mix both components in a ratio of 1 to 1 by volume.  Do not thin coatings 
when doing so will result in total volatile organic compounds exceeding 
limits enacted by local air pollution control district.  When thinning is 
allowed and is necessary, such as during cold temperature application or to 
improve application characteristics, add up to one pint of ethylene glycol 
monoethyl (EGM) ether for each gallon of the coating.

3.2.2   Proportioning of Coal Tar Epoxy-Polyamide System

Coal tar epoxy-polyamide consists of a two-component system.  Component A 
contains a refined coal tar pitch, polyamide resin, and a polyamine 
promoter to accelerate curing rate.  Component B is an epoxy resin.  Mix 
both components in a ratio of 4 parts of Component A to 1 part of Component 
B by volume.  Do not thin coatings when doing so will result in total 
volatile organic compounds exceeding limits enacted by local air pollution 
control districts.  When thinning is allowed and is necessary for proper 
application, use xylene or the coating manufacturer's recommended thinner, 
to a maximum of 1/2 gallon to a 5-gallon batch.

3.2.3   Mixing of Epoxy-Polyamide System

Mix components of coating by power stirring until a smooth, uniform 
consistency results.  Stir coating periodically during its induction 
period.  Follow Table 1 for induction time and pot life of mixed batches.

TABLE 1

JOB SITE AMBIENT TEMPERATURE AND INDUCTION TIME FOR EPOXY-POLYAMIDE SYSTEM

           Ambient Temperature                     Induction Time
                Degrees F                            (in hours)  

               40 to 50                           2 at 70 degrees F

               50 to 60                                   2

               60 to 70                               1 to 1-1/2

             70 and above                              1/2 to 1

3.2.4   Mixing of Coal Tar Epoxy-Polyamide System

Power stir components to a smooth, uniform consistency.  Stir coating 
periodically during induction period.  Follow coating manufacturer's 
requirements for induction time and pot life of mixed batches.

3.3   COATING APPLICATION

3.3.1   General
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Apply primer coating to dry surfaces not more than 4 hours after near-white 
blast cleaning.  Apply coats of each system so that finished surfaces are 
free from runs, sags, brush marks and variations in color.

3.3.1.1   Application Method for Epoxy-Polyamide System

Apply epoxy-polyamide system to all ferrous surfaces, including stainless 
steel, exposed to atmosphere, except steel sheet piles.  Allow previous 
coat to dry to tack-free condition but not more than 72 hours before 
applying next coat.  If more than 72 hours elapses between coats, clean 
surface, apply a 2 mil wet film thickness of previous coat, allow to cure 
to a tacky film, and apply a full thickness of next coat.

3.3.1.2   Application Method for Coal Tar Epoxy-Polyamide System

Apply coal tar epoxy-polyamide system to all steel sheet pile surfaces, tie 
rods, embedded structural steel shapes in concrete, and all buried ferrous 
items.  Unless otherwise specified by manufacturer's recommendations, do 
not allow drying time between coats to exceed 72 hours.  Under conditions 
of direct sunlight or elevated ambient temperatures of 90 degrees F or 
greater, limit intercoat drying period to a maximum of 24 hours.

3.3.2   Repair of Defects

Repair detected coating holidays, thin areas, and exposed areas damaged 
prior to or during installation by surface treatment and application of 
additional coating or by manufacturer's recommendations.  Allow a period of 
at least 72 hours to pass following final coat before placing in immersion 
service.

3.3.3   Three-Coat Epoxy-Polyamide System

Apply each coat at a dry film thickness of between 3 mils and 4 mils.

3.3.4   Two-Coat Coal Tar Epoxy-Polyamide System

Apply each coat at a dry film thickness of not less than 8 mils.

3.3.5   Dry Film Thickness

Provide total system minimum dry film thickness of 16 mils.  Measure using 
a magnetic gage.

3.4   SURFACES TO BE COATED

3.4.1   Steel Waterfront Construction

Unless otherwise stated, coat steel work.

3.5   TAPE WRAP TIE RODS AND METAL ACCESSORIES

Completely tape wrap tie rods and metal accessories in accordance with 
AWWA C214.  The tape wrapped system shall include a primer and three layers 
of tapes; 20 mils for inner layer, and two outer layers each of 30 mils, 
total tape wrapped system of 80 mils.

3.6   FIELD TESTS

Conduct testing in presence of Contracting Officer.
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3.6.1   Holiday Testing

Prior to installation, test for holidays in total coating system.  Use a 
low-voltage holiday detector of less than 90 volts in accordance with 
manufacturer's instructions.  After repair of holidays by surface treatment 
and application of additional coating or by manufacturer's recommendation, 
retest with a low-voltage holiday detector.

3.6.2   Dry Film Thickness

After repair of holidays, measure dry film thickness using a magnetic dry 
film thickness gage in accordance with ASTM D 1186 and ASTM E 376.  
Re-measure after an additional coat is applied, and add it to meet minimum 
thickness requirements.

       -- End of Section --
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